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NORMAL ACTIVITY. 

Note is made in our Financial Intelligence this week of the decline 
during September in the prices of various leading electrical securi- 
ties, which in common with other stocks quoted in Wall Street, 
have seen the long depression accentuated by a sharp “slump.” 
There has naturally arisen a good deal of discussion and conjecture 
while have wondered as to the 


over this state of affairs, many 


possible effect on general industry. Immediate effect there has been 
none anywhere discoverable, but it would be only reasonable to 
expect some sympathetic reaction in trade or commerce; while it 
would be equally unreasonable to expect that the increase of national 
wealth could be maintained forever at the abnormal rate prevailing- 
in the last few years. We say “increase of wealth,” not with refer- 
ence to any Wall Street quotation of stocks, but because the unde- 
niable fact is that real, tangible property of all kinds has been 
brought into existence at an enormous rate under the stimulus of 
expanded credit, overtime work, and an insatiable desire to get rich 


and to enjoy in larger degree the comforts of life. 





For the time being the creation of stocks, securities and new prop- 
erties to absorb the savings and spare cash has outrun the demand 
or the capacity of absorption, and hence the situation. In a great 
many respects this lull, this breathing spell, is a great boon, and 
will be turned to advantage. It is already checking the fever of spec- 
ulation; it is already substituting conservatism for craze; it is al- 
ready relegating to the rear the mere gamblers and leaving plain and 
industrious people in sober possession of their own and of the 
field. The moment has arrived for quiet and thoughtful solidifica- 
tion of the gains and achievements of the recent past as a new and 
permanent foundation for the industrial and financial triumphs of 


America in the future. 





Whoever first sounded the cautionary halt is a public benefactor ; 
more probably, the instinctive impulse of society for self-preser- 
vation has been finer than the shrewdest foresight of any keen indi- 
vidual. The cost of living was rapidly reaching the point of priva- 
tion; the exactions of labor were wiping out all the inducements 
to capital; and the general charges on production had imperiled 
cur status in the trade of the world, and offset all the virtues of 
native ingenuity and invention. But all the permanent conditions 
and attributes of welfare are with our country and can neither be 
dissipated nor dislodged nor changed. Moreover, at the instant, 
over and above the fierce ambition to excel and the national habit 
of steady labor, the abundance of raw material and the presence 
of a vast population of unbounded powers of consumption, we have 
the providential spectacle of fruitful harvests and excellent demand 
at good prices for the exportable products of our soil. It was a 
famous British statesman who, after a strenuous period of advance, 
gave his party the motto “Let us rest and be thankful.” All periods 
of advance invite to repose and recuperation, but the American with 
a teeming continent to subdue can only say, “Let us be thankful; 


but we cannot rest.” 





RURAL TELEPHONY. 

We learn that Senator Fairbanks, of Indiana, proposes to push 
vigorously with the Post Office Department a scheme by means of 
which mail delivery in the rural districts will be considerably ex- 
pedited through the intervention of the telephone. It would appear 
that the general idea underlying this plan is to organize such a 


system that when the envelope is properly designated and stamped, 








the postmaster at any mail centre can utilize the telephone circuits, 
call up the person out in the country to whom the letter is ad- 
dressed and communicate the contents forthwith. It would seem 
that such a scheme would abridge the time of delivery several hours, 
especially in the winter; and, in fact, we can imagine an extension 
of it by which the person receiving the contents of a letter could 
dictate to the postmaster or his clerk a telephonic reply if necessary, 
again paying a small fee for the privilege. Thus a whole day might 
be saved in the receipt and reply of a letter, and while there may be 
a general idea that in the rural districts such dispatch and celerity 
would account for little, we are under the impression that in the 


aggregate a great deal of new business might he created corre- 


sponding to the special delivery system already in force in cities. 


It will be observed that this proposed system is predicated upon 
an extensive network of rural telephone wires, and it serves to call 
_attention to the extensive development that rural telephony has en- 
joyed of late years; in fact, it may be doubted if the public has any 
idea of the extent to which telephony is modifying and has already 
ameliorated some of the conditions of loneliness attaching to life on 
the farm. We note in the New York Sun of last Sunday a very in- 
telligent and well-informed article on this subject, giving many de- 
tails of the manner in which rural telephony has been pushed, par- 
ticularly by the independents, in the great Middle States and those 
of the Northwest, and giving an estimate that during the last five 
years telephones have been put in nearly half a millien rural homes. 
The service very often saves money for the farmer, as well as his 
labor, furnishes amusement for his wife, puts the doctor and the 
storekeeper within quicker access, and generally knits the whole 
community together. It is obvious that the Fairbanks plan would 
prove another stimulus to this development, and we have, in fact, a 
suspicion that in some country places where the post office and the 
telephone happen to be close together, it would be found that the 
idea has already been tried under the stress of circumstances and 
found to work. We trust that Senator Fairbanks will agitate the 
matter further, for it is in such ways that these modern appliances 
are brought to their full utility; and unsuspected benefits often crop 
up from such trials and experiments. 


Oe 


A DECADF OF POWER TRANSMISSION. 

Ten years ago last month the first polyphase transmission plant 
on this continent was put into operation. It was looked upon by 
many as a precarious innovation of somewhat doubtful and limited 
usefulness, but it was a success from the start, and from that time 
onward the art of power transmission has developed with sensa- 
tional rapidity. We are just in receipt of a list of polyphase power 
plants from the General Electric Company which, although it shows 
the work of but a single large company, gives a most vivid idea of 
what a single decade has wrought. Although limited to installations 
aggregating: more than 500 hp, the total of plants in operation or 
now under construction rises to 331, including those undertaken by 
the Canadian annex of the same great organization; and the total 
generator capacity now delivered or contracted for rises to the tre- 
mendous aggregate of more than eleven hundred thousand horse- 
power. So enormous a growth is startling even in this age of won- 
ders, and doubly sensational when we realize that it represents only 
a part, although a very large part, of the work that has been 
accomplished. We can hardly realize the size of the figures, and yet 
they represent only the beginning of the world’s opportunities in 
power transmission. For if all this splendid growth had been con- 
centrated into a single year, and every plant had utilized a water 
power, the whole gain in harnessing the forces of nature would 
not have been great enough to make a perceptible change in the 


world’s aggregate consumption of fuel. Lest we be unduly proud 
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of the past, let us make note of what remains for the future to 
achieve. The world is living fast, burning the candle at both ends, 


and needs not only the resources of the present but increase to an 
hundred fold. 


In fact, only a part of this great record of power transmission per- 
tains to the development of water powers. Of the polyphase plants 
built in the last five years no small proportion are steam driven, and 
employed in railway or lighting service, feeding substations with 
rotaries. A glance at the list before us shows how swift has been 
the growth of this class of service, and how far reaching has been 
the change in methods of electrical distribution. Nevertheless, the 
water power developments have been of great importance, and have 
marked out the way for the work of the century just begun. As 
time goes on water power must assume greater and greater indus- 
trial importance, and as the rising price of fuel renders longer and 
longer transmissions profitable, powers not now seriously considered 
at all will become sources of vast revenue. Even now many trans- 
missions over 50 miles in length are in operation, and it is interest- 
ing to observe that the General Electric list contains three transmis- 
sions of 100 miles or more, while two others installed by other com- 
panies are well known to our readers. This extension of the ef- 
fective radius of transmission has been brought about by additional 
experience in dealing with high voltages. The number of plants 
using line pressures of 10,000 to 12,000 volts is now so large that 
these may be considered as standard for transmissions of moderate 
length. The list, however, contains no less than 32 plants operating 
at or above 20,000 volts, and it is- perfectly safe to say that the total 
number of such plants is not less than 50, of which at least a large 
minority are working at 30,000 volts or more. Truly the radical of 
to-day is the conservative of to-morrow, and the little group of engi- 
neers who were standing out for high voltage of ten years ago, now 
find themselves in the category of the cautious. There are not now 
enough plants running at 40,000 volts or more to permit a clear view 
of the situation at still higher voltages, but the engineer who in a 
reasonably good climate is content with 20,000 or 30,000 volts should 
be regarded as careful and conservative. 

And now about the commercial success of the art. Financial data 
from electric plants are notoriously hard to obtain; but we know 
something of not a few of the properties on the list and their con- 
dition, generally speaking, is good. We will go so far as to say that 
most transmission plants established as investments and operated 
Plants thoughtlessly initiated in 


It is 


for profit have paid and will pay. 
a speculative spirit may come to grief and deserve the fate. 
interesting to run over the list before us, and to note from our 
knowledge of the history of some of the plants how long and care- 
fully they have been considered before going ahead with them. Some 
have been under consideration for five years or more before finally 
getting under way, and some for even longer periods. The art has 
been growing year by year, and projects that once looked precarious 
are now on a firm basis. Every improvement has opened a new 
field of action, and at the present time there are plans maturing for 
transmissions that five years ago would have seemed without the pale 
of commercial possibility. He would be rash who. would predict 
what the progress of the next decade may be; but this much is cer- 
tain, that power transmission must of necessity be greatly extended 
in its scope, and that the growth of the past decade is only a bare 
beginning of what must be accomplished. Industry must go on and 
power must be forthcoming. Year by year the world’s coal supply 
is diminishing, and long before, probably centuries before, it is ex- 
hausted, the price of fuel will be so high as to constitute a serious 
obstacle to human development. Before the close of the present 
century the fuel situation will be grave, and every effort must be 


bent toward reduction in fuel consumption. So long as there are 
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miany great water powers undeveloped the use of fuel will be a 
wanton extravagance, and it is safe to say that every usable stream 
will be harnessed and put into service. Methods may change and 
new economic situations may arise; but clearly the great work of 
electrical power transmission must go on with the impetus already 
given it until the list before us shall seem a mere fragment of 


ancient history. 


ELECTROSTATIC TRANSFORMERS. 

An article by Dr. Ives on page 595 describes an experiment con- 
ducted in the direction of electrostatic transformation. At the pres- 
ent time all our industrial and commercial transformation of energy 
is electromagnetic, through the medium of the transformer. In this 
apparatus electric energy is absorbed from a primary circuit into iron 
or steel in the form of magnetic energy, and transferred to an asso- 
ciated secondary circuit as electric energy, through magnetic energy 
as a connecting link. It is possible, theoretically, to absorb electric 
energy in the form of electrostatic energy and transfer it to a sec- 
ondary circuit, through electrostatic energy as a connecting link. 
Thus far, however, not much success has been attained in this di- 
rection. It is easy to step down in pressure, but not easy to increase 
at the same time in current. Thus, if 50 one-microfarad condensers 
are charged in series from an alternating-current circuit of 5,000 
volts pressure, each condenser taken alone will develop a pressure 
of 100 volts, but the current through each capable of being diverted 
into a shunt path is only the same as the primary current through 
all the other condensers. In the experiments considered, Professor 
Ives employed a secondary condenser metallically insulated from the 
primary. The power transferred to the secondary circuit does not 


seem to have been encouragingly large. 





THREE-PHASE POWER- MEASUREMENTS. 

In a single-phase circuit, the power transmitted at any point varies 
cyclically between zero and a maximum, when the circuit is non- 
inductive, and between a definite negative and positive values when 
the circuit is inductive. An ordinary wattmeter with its pressure 
and current coils properly connected, indicates the integrated value, 
or mean value, of the power in the circuit, without any difficulty. 
When, however, three single-phase circuits differing in phase are 
collected together into a three-phase system, the voltage of the sys- 
tem is naturally presented in a delta, between adjacent wires, or on 
the sides of the systems; whereas the current is naturally measured 
Under these condi- 
If the 


in star, by inserting an ammeter in each wire. 
tions the power of the circuit is not measured so readily. 
system is all presented in star, as in the case of a star-wound three- 
phase generator, with a neutral point, the ordinary measurement of 
power can be applied by connecting a wattmeter to each branch of 
the system successively. Again, if the system is all presented in 
delta, as when loads are connected in delta to a three-phase system, 
a similar application can be made. But when the voltages are in star 
and the currents in delta, or vice-versa, the ordinary method has to 


be modified. 


The customary method with the voltages in delta and the cur- 
rents in star, is to use two wattmeters simultaneously, with the cur- 
rent coil of No. 1 in the 4 wire, and its pressure coil in the 4AC 
phase, while the current coil of No. 2 is in the B wire, with its pres- 
sure coil in the BC phase. The particular order of wires selected is, 
of course, indifferent, provided that the pressure is measured be- 
tween the wire with the coil-bearing current and the wire that has 
no coil. Two wires of the system then pass through current coils, 


and the third wire has no current coil, but connects with both pres- 
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sure coils. Under these conditions the sum of the two wattmeter 
readings is the total power transmitted, whether the system is bal- 
The method 


It is not, of 


anced or unbalanced, symmetrical or dissymmetrical. 
is usually described as the two-wattmeter method. 
course, essential, but merely convenient to use two wattmeters si- 
multaneously, since one wattmeter may be connected to the two 
positions alternately, in swift succession. The proposition that two 
wattmeters, thus connected, can jointly and correctly indicate the 
power delivered over the three wires, is readily proved, either graph- 
ically or analytically. 


On page 506 of this issue appears an article by Mr, Jeannin, in 
which a graphical method is given for computing the power in any 
three-phase system, symmetrical or dissymmetrical, when the mag- 
nitudes of the three delta voltages and the strengths of the three- 
star currents are all known in their proper order. That is to say, 
the method enables the power of the system to be computed from the 
magnitudes of the voltages and currents, without any direct meas- 
urement of phase-angles, or without the use of any wattmeter. It is 
known that any set of three-phase voltages in delta make up a tri- 
angle, whose exterior angles are the respective voltage phase-dif- 
ferences. It is also known that any set of three-phase currents in 
star, make up a triangle whose exterior angles are the respective 
current phase-differences. Mr. Jeannin’s two methods are conju- 
gate. In the first he plots the delta-voltages graphically to scale in 
a triangle. He then plots the star-currents graphically on trans- 
parent paper, having drawn their relative star-phases correctly by 
the aid of the current triangle. He works the transparent star- 
current diagram over the voltage triangle, until a position is found 
at which the three-star current arms emerge through the three re- 
spective vertices of the voltage triangle. The centre of the star is 
then marked within the triangle. This is a fictitious neutral point 
of the voltage system. It is such a neutral point as would produce 
a star-voltage system capable of supplying the observed star-cur- 
rent strengths and phases on non-inductive loads. If the magnitudes 
of the three star-voltages from this-fictitious neutral point be each 
respectively multiplied by the star branch current in phase therewith, 
the sum of the three products will be the total power transmitted in 


the system. 


The other method consists in taking the triangle of currents and 
working over it a transparent star diagram of voltages, until the 
The 


star centre then measures off star-current components that may be 


arms of the star pass through the vertices of the triangle. 


multiplied directly by their respective voltages and the sum will be 
the total power in the system. The two methods are conjugate by 
the ordinary law of conjugate relations between alternating pres- 
sures and currents in a connected system. The advantage of the 
method is that it can be readily employed in a central station where 
there are three ammeters constantly connected to the system, and 
where a voltmeter can be successively connected to the three sides 
of the system. The power can thus be determined without having 
to procure a wattmeter or wattmeters and insert coils in the lines. 
The disadvantage of the method is that it is a graphical method, de- 
pending for its accuracy upon the manipulation of a pair of diagrams 
and the measurement on a scale of the components within the dia- 
grams. It is true that with care the work can be done with an error 
that is not of much commercial importance; but the three ammeter 
scale errors enter independently into the result, as well as the per- 
sonal equation of the draughtsman. For purposes of accuracy, 
therefore, the wattmeter method by two successive observations is 
likely to be preferred, especially since the wattmeter may be checked 


and tested upon a continuous-current circuit. 
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New York State Street Railway Convention. 





The Street Railway Association of the United States held an ex- 
cellent twenty-first annual convention at the Yates House, Syracuse, 
N. Y., beginning Tuesday, October 6, when about 100 delegates and 
others were in attendance. The programme as given already in 
these pages was adhered to. 
President G. Tracy Rogers, whose long administration has been 
marked by admirable work for street railway interests, delivered, as 
usual, a masterly annual address, reviewing the situation within 
and outside the State, and offering many valuable suggestions for 
work by members and the Association in definite directions. In the 
course of the address he said: 
“A subject which is of the greatest interest to cities, affecting 
especially at present those of the first class, and which will un- 
doubtedly affect the other cities of the State, is the status of the 
law under which the public, upon paying a fare of five cents, de- 
mands a transfer as well as a re-transfer upon the lines of a system. 
The extent to which the net earnings are diminished by this obliga- 
tion will at once be recognized as serious and militating against the 
best interests of street railways. Its effect is shown by the reduc- 
tion of the average fare on roads in Manhattan Island to 3.46 cents, 
and on roads in the Borough of Bronx and Westchester to 2.64 
cents, and the evidence that 30 per cent of all payers of fare request 
a transfer ticket. While the issuance of transfer tickets, in my 
opinion is of great value to the companies and undoubtedly increases 
their income, the law under which transfers were given has been 
so construed as to make it optional with a passenger as to what 
point and upon what lines he would ride, thus depriving the company 
of the exercise of the discretion which is vested in its board of 
directors to operate their road for the best interests of the public. 
“This condition, overburdening as it does some lines and pre- 
venting the distribution of traffic upon others, which reach substan- 
tially the same point of destination, rapidly wearing out the equip- 
ment, militates, in my opinion, strongly against the best interests of 
street railway companies and of the public itself. 
“For a number of years we have been confronted in the Legislature 
with a proposed mortgage tax bill, taxing our corporation mortgage. 
I consider it imperative to remind you of the disaster which would 
befall us in event the proposed law should be enacted. The street 
railroads are bearing, in the way of taxation, all the burdens that 
should be imposed upon them. 
,_ “The percentage of net income paid in taxes by the street railways 

of the State as shown by the last annual report of the State Board 
of Railroad Commissioners, for the year ending June 30, 1902, was 
35 per cent.—when the Ford franchise tax bill was passed it was 28 
per cent. This percentage does not include the amount of the 
Ford franchise tax which was assessed for 1902, but not paid by the 
large companies for that year, they claiming the law to be uncon- 
stitutional, but the Court of Appeals has since declared it consti- 
tutional, and the amount assessed against these companies for that 
year must be paid and added to the above percentage, which will 
very materially increase the above rate. 

“Of the 99 operating roads of this State for that year but eleven 
paid dividends, three of these being in New York City. Of the 
remaining eight dividend-paying roads, three showed a deficit after 
so doing. 

“The percentage of gross earnings paid for taxes during the year 
1902, for the maintenance of State, local and municipal government, 
was 5 2/10 per cent. It would seem from the above figures that 
we are now paying our share of the tax. Should a law be passed 
taxing our mortgages, it would seriously affect the sale of our 
securities, which would result in retarding the future development 
of street railroads throughout our State, which development, if 
uninterrupted, would materially increase the assessed valuation 
of real estate to an extent which would largely offset the expected 
revenue to be derived by the enactment of a law taxing our mort- 
gages.” 

Mr. Orlando W. Hart, of Fall River, Mass., read a brief but in- 
teresting paper on “Dispatchers’ Duties and Electric Signals,” in 
which he suggested the holding of a dispatchers’ convention this 
winter to discuss the question of safe street railway operation under 
the train order system and to formulate a set of rules and forms 
for the government of all the companies represented. 

Mr. C. E. Parsons, of Glens Falls, read an interesting paper on 


“Hydraulics in Connection with Street Railway Operation,” in 


which he outlined the hydro-electric power development that has 
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been going on in the Hudson and Mohawk Valleys of New York 
State, and from which a large trolley network already derives cur- 
rent. Mr. Parsons also discussed technical questions bearing upon 
such utilization in general, such as wheels, generating units, switch- 
boards, etc. While admitting that a good deal of skepticism existed 
among street railway managers as to the reliability of water power 
for continuous service, he concluded that “it seems safe to predict 
that water power will be as reliable as steam, with the additional 
advantage of a saving of 50 per cent. in the cost of energy.” 

The sessions were concluded on Wednesday morning. 
other good papers presented were those on steam and electric cross- 
ings, by Mr. C. R. Barnes; standards, by Mr. C. L. Allen, of Utica; 
traffic arrangements with other interurban lines, T. J. Nicholl, of 
Rochester; freight and express business, by Mr. E. F. Seixas, of 
St. Catharines, Canada. 

After nine years of service, President Rogers declined re-election 
in a graceful speech, on account of the pressure of his growing 
private business. Mr. Caryl Ely paid a deserved tribute to the 
services of Mr. Rogers to the Association. The officers then elected 
were as follows: President, Mr. E. G. Connette, of Syracuse; vice- 
presidents, Mr. A. B. Colvin, of Glens Falls, and J. L. Heins, of 
Brooklyn; secretary-treasurer, Mr. W. W. Cole, of Elmira; execu- 
L. Allen, of Utica; B. B. Nostrand, Jr., 
Pardee, of 


Among 


tive committee, Messrs. C. 
of Peekskill; A. B. Pouch, of Newburgh, and J. H. 
Canandaigua. 

Interesting papers were also presented by Mr. J. E. Stephenson, 
of Buffalo, on “Interurban Ticketing,’ and by Mr. John E. Duffy, 
of Syracuse, on the “Use and Abuse of Transfers.” 

The hospitalities extended by local trolley interests during the 
week were lavish and were heartily enjoyed by all. 


Over 125 Miles an Hour. 





Continuing the experiments on the Berlin-Zossen military road, 
to which we directed special attention last week, the German elec- 
trical engineers engaged on the work have now succeeded, as we 
predicted they would, in pushing the speed of the car above 125 
miles an hour. A cable dispatch from Berlin of October 6 says: 

“An electric car on the Marienfelde-Zossen experimental line 
reached a speed of 12544 miles an hour to-day, or a kilometer more 
than the highest previous record. The machinery and roadbed were 
unimpaired. The engineers are determined to try for still higher 
speeds and venture the opinion that they will be able to attain the 
rate of 140 miles per hour. The current was between 13,000 and 14,- 
ooo volts, capable of driving the car at the rate of over 200 miles. 
This power is reduced by transformers to about 450 volts. The 
car used to-day had four motors, having together about 1,100 hp. 
It was the car used in the previous tests this year, and is constructed 
on the Siemens-Halske system. Another car of somewhat different 
equipment as to motors and transformers has been built for addi- 
tional high-speed tests. 

“The lives of all on board the experimental car were heavily in- 
sured. A large party of engineers, military men and _ civilians 
gathered at Dallwitz, where the highest points of speed are reached 
in these experiments. A French observer remarked that the new 
sensation of the power of velocity inspired by the car’s flight was 
worth traveling from Paris to see. There were twelve to fourteen 
persons on board the car, all technical men. They affirm that the 
motion of the car was no greater than that of an ordinary express 
train. A curious phenomenon accompanying the car is the continu- 
ous sparking of electricity from the six trolley arms. 

“While the engineers do not believe a speed of 125 miles is prac- 
ticable at present on the State railroads they are prepared to recom- 
mend a speed of 93 miles an hour between Berlin and Hamburg.” 


ee 


New Edison Invention. 


The daily papers of the current week have. contained various 
vague items as to a new power generator that Mr. Edison is working 
upon, and which may cheapen power considerably. Mr. Edison 
himself is not known to be doing any “interviews” on the subject, 
but it is somewhat of an open secret that for months past he has 
given attention to the utilization of coal dust for power generation 
purposes, his experiments being based upon results observed in his 
cement grinding and powdering operations. 
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On an Attempt to Construct an Electrostatic 
Transformer. 





By JAmMes EpmMuNp Ives, Pu.D. 


HILE working on condensers last winter in the Physical 
Laboratory of the University of Cincinnati, one of my 
students suggested that two condensers might be inter- 

leaved so that a charge on one would induce a charge on the other. 
We should then have an arrangement which would be analogous 
to the transformer, but the induction would be electrostatic instead 
of electromagnetic. 

The idea appeared to me to be a good one and worthy of inves- 
tigation, and the following article is the result of some experiments 
which have been performed with such an arrangement. 

There will, of course, be a primary and a secondary condenser. 
The arrangement of the sheets of tinfoil is shown diagrammatically in 
Fig. 1. Any number of sheets can, of course, be interleaved in this 
manner. 

If the primary is connected to a battery, the primary plates will 
have positive and negative charges respectively. The positive charge 
on the primary will induce a negative charge on the adjacent plate 
of the secondary. If the charges are at rest the positive plate of the 
primary will have a potential + V and the negative plate a potential 
— V. Since the two plates of the secondary are connected by a con- 
ductor, they will have the same potential which, since it must be 
midway between + V and — IV, will be equal to zero. 

Two methods of investigation are available: we can use a voltaic 
cell to charge the primary and a ballistic galvanometer to measure 
the quantity induced in the secondary, or we can use an alternating 
current in the primary and determine by means of an alternating 
ammeter and an electrometer the current and potential in the sec- 
ondary. 


I, EXPERIMENTS WITH A BALLISTIC GALVANOMETER. 


Three such condensers were constructed, each having ten sheets 
of tinfoil, giving three primary sectigns, and two secondary. To 
distinguish them, they were called and D, respectively. In A 
and C all the sheets were ofaf me size. In D the secondary 
sheets were only half the size of those of the primary. Their capaci- 
ties ‘are "given in Table I: 


TABLE I. 
c D 
Micro- Micro- Micro- 
farads. farads. farads. 
ASI US I~ a5. 0:50 5 nas eis Feretew ore -040 .048 +047 
Capacity Gf GROOMERED 20% 05:5.50040500s +029 +032 .o18 
AUG -CUONGIOD: Gena gie vs thou ewes 60 -010 -OII -006 


The sheets of tinfoil were 4 in. x 6 in., and the sheets of paraffined 
paper 6 in. square. The sheets of the primary and secondary were 
arranged at right angles to each other, as shown in Fig. 2. 

To determine whether the capacity of the primary condenser is 
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will be induced in the secondary if the primary is charged. But if 
the plates of the secondary are fewer in number or smaller than those 
of the primary, it is not evident that this will be so. It was, how- 
ever, found to be so by experiment. The charge that is induced on 
the secondary when the primary has a difference of potential of 
one volt, may be called the mutual capacity of the two condensers. 
The mutual capacities of primary and secondary for A, C and D 
are given in Table I. 

When the charges are at rest, all parts of the secondary condenser 
must be at zero potential, and no lines of force will pass between 
its plates. This is shown in Fig. 3. Lines of force pass from the 
positive plates of the primary to the negative plates of the primary, 
and from the positive plates of the primary to the negative plates 
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FIG. 5.—CURVE SHOWING RESULTS OF TESTS. 


of the secondary, but no lines of force can pass between the two 
plates of the secondary itself. If the sheets of tinfoil are close 
together it can be assumed that all the lines which originate on 
the positive plate of the primary end either on its own adjacent 
negative plate or on the adjacent negative plate of the secondary. 
But the sheets of tinfoil are equally distant from each other and the 
difference of potential between the positive and negative plates of the 
primary is twice as great as between the positive of the primary and 
the negative of the secondary. Therefore, since the field intensity 
is proportional to the space rate of change of the potential, there 
will be at least twice as many lines ending on the negative plate of 
the primary as there are on the negative plate of the secondary. 
This is shown in Fig. 3. This means that the induced charge on the 
secondary cannot be more than one-third of the total charge on 
the primary. 


II. EXPERIMENTS WITH THE ALTERNATING CURRENT. 


The primary was connected directly to a 115-volt commercial 
alternating-current circuit. The capacity of the condenser was so 
small that the current entering it could not be detected with an 
ammeter, but it could be heard in a telephone put in series with 











Fics. I, 2, 3 AND 4.—DIAGRAMS OF ELECTROSTATIC TRANSFORMERS. 


changed when the secondary circuit is closed, the ballistic gal- 
vanometer was put in the primary circuit, and the deflection noted 
when the secondary circuit was open and when it was closed. The 
deflection was found to be the same in both cases. 

When the primary circuit is closed a charge appears in the primary 
condenser, and if the secondary circuit is closed, an induced charge 
in the secondary condenser. If the primary and secondary are exactly 
alike both in the number and size of the plates, the same charge will 
evidently be induced in the primary if the secondary is charged, as 


the condenser. In the same way the induced secondary current could 
be heard with a telephone. This shows that the secondary current 
exists, and that the current is capable of doing work, since it 
vibrates the diaphragm of the telephone. Undoubtedly if the primary 
and secondary condensers were large enough, a lamp could be lighted 
in the secondary circuit. The fact that the secondary current is 
capable of doing work is also shown by the rotation of the mirror 
of the ballistic galvanometer in the experiments made with direct 
current. In A and C the intensity of the sound produced by the 
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secondary current in the telephone was one-half or one-third as great 
as that produced in the primary. 

An alternating-current voltmeter, in series with the secondary 
condenser, failed to give any reading, but a quadrant electrometer 
connected idiostatically gave for the condenser, C, about 40 volts 
in the secondary for 115 volts in the primary. When the secondary 
condenser was short-circuited with a low resistance this difference 
of potential, as indicated by the electrometer, vanished. It appeared 
again, however, when the shunt resistance, R, was considerably 
increased, and gradually rose in value as R was increased by large 
increments of resistance (10,000 ohms at a time). The connections 
were made as in Fig. 4 and the results are given in Table II and 
plotted in Fig. 5. It will be noticed that the potential in the sec- 
ondary approaches the limiting value of about 4o volts for an infinite 


resistance. 
TABLE II. 
Resistance, R, Difference of poten- 
of the shunt tial in the secondary 
in ohms. condenser in volts. 
° 0.0 
10,000 3.1 
20,000 6.2 
30,000 9-3 
40,000 12.4 
50,000 14.8 
60,000 17.3 
70,000 19.4 
80,000 21.3 
90,000 23-0 
100,006 24.6 
oo 41.1 


In Fig. 4 A is the alternator, V’ is the quadrant electrometer and 
R is the variable high resistance. ; 

My best thanks are due to Mr. Gordon Farnham, of the University 
of Cincinnati, for the assistance he has given me in these experiments. 





Three-Phase Power Measurements. 


By F. Harpie JEANNIN. 


HE following article is something more than the title suggests ; 

1. being in brief the development, step by step, of a method 

whereby an unbalanced three-phase system can be completely 

analyzed with no other data than the three ammeter and voltmeter 
readings. 

With this method the entire analysis can be made in a few minutes 
and as certainly as can be done by the use of other instruments re- 
quired by the method now in vogue, requiring several hours to 
connect in and read. 

I have endeavored to set forth the method with such fullness that 
no great difficulty should be experienced in intelligently apprehending 
the sum of the whole matter as found subsisting in the diagram of 
Fig. 10. 

When a three-phase system is balanced the currents and potentials 
are symmetrically related, the currents in all the leads and the poten- 
tials across all the phases will be equal. In this case J will be the 
currents in each leg, and E the potential across each two leads, and 
the total power will be 


W = V3/E. (1) 


Since this formula depends for its existence upon an unvarying 
relation between the currents and potentials which is true for bal- 
anced conditions only, it follows that it is not true when the system 
is unbalanced. If it were possible to take the average number of 
amperes from the total number given by three ammeters as equiv- 
alent to the current in each leg of a balanced system, formula (1) 
would be true for unbalanced conditions also. But this cannot be 
done as an example will show, for which purpose we will construct 
and have reference to the diagram of Fig. 1, considering the balanced 
condition first. 

The power will be the same in both cases and taken as 6,000 watts 
three-phase at 100 volts between each two leads, and the load non- 
inductive. 

Draw 4A BC to represent the potentials of a delta wound generator 
so that 4 B, BC and CA are equal to E. Then the relation of the 
current in the leads to the potentials will be represented by the 
lines Aa, Bb and Cc, which are found by completing the parallelo- 
grams Ahag, Bfbh and Cgcf, with sides equal to the current in each 
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generator winding. This current is in phase with the e.m.f., for we 
are supposing a non-inductive load. 
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Then (2) 


V3E 
6,000 
= 34.642 amp. 








1.732 X 100 


If the current i per ceil be taken, then 
Ps ML. ae aX 17s = 58 Cae On. 

This is also the average current for the three leads, and the power 

will be 
Ww. V3 < 34.642 XK 100 = 6,000 watts. 

If the power were measured by two wattmeters, say one in the 

lead at B and the other in the lead at C, it would be equal to 
W = (Bb X cos 68 K BA) + (Ce X cos 64 KCA). (3) 
= (34.642 & .866 X 100) + (34.642 & .866 X 100) = 6,000 watts. 

The wattmeters can be placed in any two of the leads, only the 
free ends of the potential coils must be connected to the lead in which 
there is no wattmeter. , 

Consider now the unbalanced condition with respect to the current, 
noting that the current in phase with A B is Ad, or Bd equal to 10 
amp., in phase with BC is Bf, or Cf equal to 20 amp., and in phase 
with CA is Ce or Ae, equal to 30 amp. Then by completing the 
parallelograms Ada’e, Bfb’d and Cec’f with the current in adjacent 
coils as sides, we obtain the resultant current in the lead at A, rep- 






















FIG. I. 


resented by the Vector Aa’, in the lead at B by vector Bb’, and im 
the lead at C by vector Cc’. These vectors show the present relation 
between the currents and potentials, and the present relation of the 
currents with respect to the same when the load is balanced. 

Let Aa’ = 1A, Ae =a, andea = b. IA means the current in 
the lead at A, and it will be J B for the current in the lead at B, and 
IC for the current in the lead at C. 

Then 

oes * + b X cos (180° — 120°) }? 7) % 
[b & sin (180° — 120°) ]? 

And since a and b can be any two sides of either of the three 

triangles, the expression becomes 
on Vl eae Te 

Substituting numerical values: 

I A = (302 + 30 X 10 + 102) % = V1I,300 = 36.05 amp. 
I B = (20? + 20 X 10 + 10%) 4% = V700 = 26.457 amp. 
IC = (30? + 30 X 20 + 202)% = VI1,90 


(4): 


+ 30 X 20 + 207)% = V1,900 = 43.589 amp. 


Now the average of these is 


36.05 + 26.457 + 43.5890 
Sees see => 35.365 amp., 








3 


which is greater than the current per leg for the same power when: 
the load is balanced. 


There will be a corresponding increase im 
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the power if the calculation is made on that basis; thus by formula 
(1) 
W=vV3xX 35.365 X 100 = 6,125.22 watts, 
which is obviously incorrect; we know the power is 6,000 watts. 
The two wattmeters will record the true power, and which will be 
W= (IB X cos g$,X BA)+-.1C X cos$,X CA). (5) 
= (26.457 X .756 X 100) + (43.580 X .9177 X 100) = 6,000 watts. 
Therefore, it is proved that the average of the three ammeter read- 
ings does not give true results. This is so because the phase rela- 
tion that exists between the current and potential is not taken into 


account. This relation is taken into account by formula (5). At 
a 
a 
c 
tr ec vf 
a 
a | 6 
i x SM 
a ~s ey an s— a 
a~ hia Ne 


FIG. 2. FIG. 3. 


present there is no known method by which the power can be cal- 
culated from the ammeter and voltmeter readings only when the 
load is unbalanced. 

The following is a method here proposed which makes ‘such a 
calculation possible with very little trouble: 

Referring to Fig. 1, it is demonstrable that for balanced conditions, 


W = (Aa X Ao) + (Bb X Bo) + (Ce X Co). (6) 
and that for unbalanced conditions, 
W = (Ad <- Ao’) + (BU & Bo’). 4-.0Ce'’ & Co"). (7) 


Since the vectors Ao, Bo and Co represent e.m.f’s in phase with 
the current in the leads A, B and C respectively, it is evident that 
the point o can have but one location for any given set of conditions. 
So that when the point takes up a new position, it does so by reason 





FIG. 4. 


of changes having occurred in the system. It is also evident that 
the angles a, 8 and y can have but one value for any given set of 
conditions. Therefore, the vectors oa, ob and oc have a definite 
location in the diagram for every given relation between the cur- 
rents and potentials. Consequently it is possible to obtain the loca- 
tion of the vectors representing the currents if the angles @, 8 and }) 
are known; and, according to the terms of the proposition, these 
angles must be obtained from the ammeter and voltmeter readings 
only. 

It is also demonstrably true that the vectors representing the three 
ammeter readings will always form a closed triangle. Taking the 
three unbalanced currents of Fig. 1 we get the diagram of Fig. 2, 
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in which ab is made equal and parallel to Aa’, bc to Bb’, and ca to 
Cc’. Now by drawing be parallel to ac and extending cb, the re- 
sulting angles, @, 3 and y must be equal to the similar ones, re- 
spectively, of Fig. 1. It only remains to sufficiently extend the lines 
ba, bd, and be to fit the resulting figure to the delta of potentials, 
as in Fig. 1, so that the lines pass through the vertices, such as 
A, Band C. If it be desired to know the value of the currents for 
any other output, and one reading is known, it is quickly done by 
laying this known reading off on the proper vector, as bf on ba 
(Fig. 2), and drawing a vector from this point and parallel to the 
side opposite and intersecting the remaining side. This gives the 
new diagram f bg (Fig. 2). 

An example will now be adduced to show the practical application 
of the method so far developed. Suppose the three ammeter readings 
are 25.98, 39.686 and 39.686 amp., and the voltmeter readings are 
all equal to E = 100 volts. Then to some suitable scale lay off ab 
(Fig. 3), equal to 39.686 amp., ac equal to 39.686 amp., and be 
equal to 25.98 amp. Extend cb, draw be from b parallel to ac, 
and extend ba, all to a sufficient length. Next draw the delta of 
voltages A BC (Fig. 4), and fit the Y figure of Fig. 3 to it by pass- 
ing the vectors, o’a’, o’b’ and o’c’ through the vertices A, B and C, 
respectively. 

If the method so far is correct, the power calculated from the 
diagram of Fig. 4 will be without error. By actual measurement 
we find that the current in phase with A B is Ad, or Bd equal to 15 
amp., in phase with BC is Bf, or Cf equal to 15 amp., and in phase 
with C A is Ce, or Ae equal to 30 amp. Therefore, by formula (8) 
the power will be 

W=(ABX Ad) + (BC X Bf) + (CA X Ce). 
= (100 X 15) + (100 X 15) + (100 & 30) = 6,000 watts. 

And by formula (5), 

W = (25.98 x .866 & 100) + (39.686 & .9449 X 100) = 6,000 watts. 

And by formula (7), 

W = (39.686 X 53.4) + (25.98 X 68.744) + (39.686 X 53.4) = 
6,000 watts. 

Thus the method so far is shown to be correct. 
the simplicity, however, to be desired for convenient use. 
further simplification is possible. 

By observing Fig. 1 we discover that i fthe triangles Ada’, Bfb’ 
and Cec’ are combined with Aa’, Bb’ and Cc’ as sides of a triangle 
as before, the diagram of Fig. 5 results. By comparing the diagrams 
of Figs. 1 and 5 we learn that angle bc o = 9, Ca0=,,00ab = 
$,0bc=$,,0ca=¢,,andabo=g¢,. Consequently the diagram 
of Fig. 5 contains all the data required in order to calculate the 
power of an unbalanced three-phase system. The lines ab, bec and 
ca represent the currents, and the lines oa, ob and oc defines the 
phase relation of the potentials. The various angles formed by the 
two sets of lines give the phase relation between the current in the 
leads and the two potentials meeting at those leads. 

In using the diagram of Fig. 5 it might appear that a little am- 
biguity exists as to which angles to use, for it is evident that in 
calculating the power from the current in, say the leads at B and C, 
angles g, and g, cannot be used, but that 
angles d, and g, must be taken, the cosine < 
of which multiplied by / gives the com- \e 
ponent of the current in phase with the 
potentials BA and CA. But not so; the 
data supplied by the diagram of Fig. 5 is 
definite. It will be found that the two 
angles to be used will always be the two 

diverging ones as indicated by the two ar- 
rows, which will always point away from 
b to a and c, from c to a and Bb, or from a 
to b and c, Thus if angle 0ab is chosen, 
the other angle must be bco; and so on. 

It was said that the point o’ can have but one location for any 
given set of conditions, which is not true as regards the quantities 
involved, but is true when AB, BC and CA refer to definite 
As far as the quantities involved are concerned, the 
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armature coils. 
point can be located at either one of three places: at 0’, o 
Therefore, when calculating the power only, the location of o’ need 
not be considered. 

Thus far the potentials have been considered as equal and bal- 
anced; that is, E = AB = BC=CA, but the principles set forth 
are equally as applicable to cases where the potentials are not equal. 
By examining Fig. 5 it is seen that with the potentials equal the 





S 


lines are symmetrically related, being always 120° apart. In any 
case these lines are parallel to their respective potentials, so that 
when the potentials are unbalanced, a diagram of potentials will 
also have to be constructed; and from which the lines corresponding 
to od, oe and oc are obtained. An important fact will now be 
noticed and pointed out in connection with Fig. 5, after which some 
examples will be adduced showing the practical application of the 
method evolved above. When E is the same for all the phases we 
need not concern ourselves as to which is the proper potential to use 
with the two angles decided upon to use in the calculation; but this 
data is necessary when the potentials are not equal. By comparing 
Figs. 1 and 5 it becomes evident that vector oa is parallel to and, 
therefore, indicates the potential to use with angles 0ab and cao; 
likewise, o b indicates the potential to be used with angles abo and 
obc, and oc indicates the potential to be used with angles bco 
and oca. 

For the first example assume data as follows: Ammeter readings 
as 35 amp. each; E = 80 volts; E1 = 100 volts; and E? = 60 volts. 
First, to some convenient scale draw abc (Fig. 6), so that ab, bc 
and ca are each equal to 35 amp. Next draw ABC (Fig. 7) so 
that A B = E = 8o volts, BC = E! = 100 volts, and CA = E®* = 
60 volts; and extend C B to D, and draw BE from B parallel to 
AC. Then fit the Y-shaped figure B A, BD and BE to the delta 
of Fig. 6, which becomes oa, ob and oc. It is immaterial which 
lines pass through the vertices. For convenience in after operations, 
it is best to pass BA (Fig. 7) through a (Fig. 6) ; the letter a show- 
ing that oa is the same as BA. This prevents us from losing track 


e 
A 


6. FIG. 7. 


of the different vectors, because if we know that oa (Fig. 6) is 
BA of Fig. 7, the others are easily identified. 

From Figs. 6 and 7 the power according to the data given can be 
calculated. I will remark that the lines bd and be should be con- 
sidered as though they were not, until attention is drawn to them. 
Angles oab and bco will be used first. By measurement angle 
oab is found to be 12° 41’, the cosine of which is .9756, and angle 
bco is found to be 16° 39’, the cosine of which is .9581. Now, the 
potential to use with angle oab and current ab is dB = E = 80 
volts, and with angle bc o and current bc is AC = E? = 60 volts. 
Then by formula (5), 

W = (35 X .9756 X 80) + (35 X .9581 X 60) = 4,743.69 watts. 

To check this calculation, angles obc and cao will be used. By 
measurement angle o bc is found to be 35° 41’, the cosine of which 
is .8123, and angle cao is found to be 47° 19’, the cosine of which 
is .678. The potential to use with angle 0 bc and current bc is BC 
= E1! = 100 volts, and with angle cao and current ac is dB = E?= 
80 volts. Then by the same formula, 

WV = (35 X .8123 X 100) + (35 X 678 X 80) = 4,741.45 watts. 

Checking again by using angles abo and oc a exhausts the means 
of checking by the use of formula (5). By measurement, angle 
abo is found to be 24° 19’, the cosine of which is .9113, and angle 
ocais found to be 43° 21’, the cosine of which is .7272. The poten- 
tial to be used with angle abo and current ab is BC = E! = 100 
volts, and with angle oca and current ac is A C = E? = 60 volts. 
Then by the same formula, 

W = (35 X .9113 X 100) + (35 X .7272 XX 60) = 4,716.67 watts. 

In order to check the calculations by formula (8), the diagram of 
Fig. 8 is constructed as before explained. This is done by drawing 
the potential diagram ABC. Then obtain the Y-shaped figure, ac, 
ad and ae from Fig. 6 and fit it to the delta of Fig. 8, obtaining the 
lines o’a’, o’b’ and o’c’. The vectors Aa’, Bb’ and Cc’ of Fig. 8 are 
made equal to vectors ac, ab and Be; respectively, of Fig. 6. Com- 
plete the parallelograms with sides parallel to the proper vectors for 


the potentials. It will then be found that the intersections will so 


oceur that the sides will be the components of the current in each 
lead in phase with the two potentials meeting at those leads. There- 
fore, measuring Ah or Bh, Bf or Cf, and Ag or Cg to the same scale 


598 ELECTRICAL WORLD anp ENGINEER. 





Vor. XLII, No. 15. 


that the currents in the leads are represented, we get the value of 
these components. In this case Ah and Bh are equal to 23.844 amp., 
Bf and Cf are equal to 12.906 amp., and Ag and Cg are equal to 
25.813 amp. Then by formula (8), 
W = (23.844 X 80) + (12.966 X 100) + (25.813 X 60) = 4,746.87 
watts. 

The slight differences in the results is due to the fact that the values 

were obtained from the diagram, and it is impossible to get abso- 
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lute accuracy with the graphical method. I have not used formula 
(7) in this last example, but the reader can do so for himself if 
he chooses. 

In the previous examples either the current or potential has been 
balanced. We will now take up an example involving unbalanced 
conditions for both the current and potential. This will be the last 
example, in connection with which two more facts will be noticed, 
being the last step in the simplification of the method. The fol- 
lowing data are assumed for this example: The voltage across 
leads A and B is E = 70; across B and C is E1 = go, and across 
C and A is E* = 100 volts. The ammeter reading in the lead at A 
is 1A = ab = 30; in the lead at Bis] B = bc = 50; and in the 
lead at C is 1C = ca = 40 amp. 

As before instructed, construct the diagram for the voltages, 
Fig. 9, and currents, Fig. 10. Next obtain the Y figure, B A, B D and 
BE and fit it to the diagram of Fig. 10. In doing this it must be 
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FIG. 9. FIG. 10. 


remembered that the data is inseparably linked with definite physical 
conditions and relations which must be maintained in the diagrams. 
That is, the vectors of the Y-shaped diagram must pass through 
certain vertices of the diagram of currents. In order to do this we 
observe that the components of, say, ab, are in phase with A B and 
BC. Therefore, B A and BD must pass through a and J, respec- 
tively, leaving B E to pass through c, thus obtaining vectors 0 a,'0b 
and oc. 

Now by reference to the diagram of Fig. 6 in connection with 
that of Fig. 8, it is demonstrable that 0a, 0b and oc are the com- 
ponents of the current to be used in connection with the potentials 
corresponding to vectors oa, ob and oc, respectively. That is, oa 
is the component to be multiplied by the potential corresponding to 
that vector; likewise, 0 b is the component in phase with the e.m.f. 
corresponding to vector o b, and oc is the component in phase with 
the e.m.f. corresponding to that vector. Hence, it is only necessary 
to measure these three components to the same scale to which the 
ammeter readings were laid off, and take the values thus found, in 
connection with their respective potentials, as indicated by the vectors 
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for those components. Thus oa indicates the potential B A (Fig. 7), 
o b the potential C B, and oc the potential dC. Then (oa XK BA) 
+ (0b X CB) + (oc X AC) is the power in watts. By letting i, 
11 and 7? be the three components, and E, E1 and E? their respective 
e.m.f’s, which are indicated by the vectors for those components, we 
arrive at the following formula: 

W = (iE) + (#E1) + (iE?). (9) 

It is to be noticed that formulas (8) and (9) are similar. 

Next draw ae and ch perpendicular to bo extended, bg and af 
perpendicular to co extended, and bd and ci perpendicular to ao 
extended. It is then also demonstrable that ad is the energy com- 
ponent of ab or J B, in phase with the e.m.f. indicated by oa or E, 
c g is the energy component of J C in phase with E2, be is the energy 
component of / B in phase with £1, bh is the energy component of 
IC in phase with E!, cf is the energy component of J A in phase with 
E*, and ai is the energy component of / A in phase with E. Con- 
sequently we are able to obtain the data required by formula (5) 
without the use of, or any reference to, ‘the angles at all. That is, 
the factors “JB X cos g,” and “IC X cos ¢g,” can be determined 
direct from the diagram by measurement, using the same scale as 
the ammeter readings were laid off to. For instance (J B X cos $,) 
= ad, which is in phase with E, and (JC X cos g,) = cg, which 
is in phase with E?. Therefore, if we let /@ and /¢ be any two 
energy components, and £2 and £ respectively, the potentials with 
which they are in phase, the following formula holds true: 


W=(fa X Ea)+(lb XK Ee). (10) 
There need be no difficulty at all in quickly determining which 
two energy components and e.m.f’s go together, if it is remembered 





FIG. II. 


that the lines perpendicular to the vectors for any two components 
join at the same point, as bg and bd join at b; which shows that 
the vectors ad and cg are the two energy components that are to 
be taken together. And we can see instantly from the diagram that 
ad is in phase with E, and that cg is in phase with E2. 

We can now proceed to make our promised calculation, using 
formula (9) first. By measurement, we find that 0a = 27.1, 00 = 
35.63, and oc = 5.63 amp. 

Then 
W = (27.1 X 70) + ( 35.63 X 90) + (5.63 X 100) = 5,666.7 

watts. 

And by formula (10), 

W = (35.67 X 70) + (31.72 X 100) = 5,669.1 watts, 
where we took energy components ad and ¢ g. 

In order to verify the results, Fig. 11 is constructed from Figs. 9 
and 10. Using formula (5), 

W = (50 X .712 X 70) + (40 X .7969 X 100) = 5,679 watts, 
which proves the correctness of the method. 

After the diagram of Fig. 10 is constructed that of Fig. 9 can 
be discarded. And since the diagram of Fig. 10 contains all the in- 
formation to be had from such a diagram as Fig. 11, it is not neces- 
sary to construct the latter one. That is to say, the diagram of 
Fig. 10 is the conclusion of the whole matter, and not only enables 
us to calculate the power of an unbalanced three-phase system with 
nothing more than the ammeter and voltmeter readings, but enables 
us to analyze the entire problem, and without additional data. 

The slight discrepancy in the various results is due to the meas- 
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urements being made direct from the diagrams. If greater care had 
been exercised the results would have been more nearly in agree- 
ment, but I preferred to use about such care as would likely be used 
in practice. I used diagrams small enough to go on an ordinary 
sheet of letter head paper, but if a drawing board is at hand, greater 
accuracy can be had by laying the diagrams out to a comparatively 
large scale. Formula (10) will perhaps prove the most convenient 
one to use in connection with the diagram of Fig. 10. 





Electricity in Russia. 





According to our Russian contemporary, Elektritsheskij Wiestnik, 
the Russian ‘branch of the Westinghouse Electric Company at St. 
Petersburg recently made an offer to the municipality in which it 
proposed to change over all the existing tramway lines in the city 
now using animal traction, to electric railways. The construction 
work, according to this proposition, is to be carried out entirely 
with Russian workmen, and no material to be used not exclusively 
of Russian production, the work to be completed within four years. 
The change from animal to electric traction is to be carried out on 
plans which have been already adopted by the Interior Department. 
The cost of the project has been calculated at 27,000,000 roubles 
within the city limits and 34,000,000 roubles if the lines are to be 
extended to Sosnooka in order to connect with the city the new 
Polytechnic Institute of St. Petersburg. All the roling stock was 
to be supplied by the Westinghouse Company at a special rate, to 
be established by the municipality. The amount required for the 
motor cars, which are to number 500 at least, will be about 5,000,000 
roubles. The requirement is that the work on both the existing 
tramway systems is not to interfere with the horse car traffic. 
Should the city department decide to accept the proposition, the 
Westinghouse Company will deposit 300,000 roubles, but with the 
right to withdraw that sum in case the city does not sign the con- 
tract within three months after the proposal is adopted. 

The same journal states that a company of American capitalists 
proposes to establish an electric railroad between Warsaw (Poland) 
and Lodz. The syndicate has sent an electrical engineer, Mr. Dros- 
dof, from Chicago, in order to discuss the question with the author- 
ities. According to the project, the road is to be run in a straight 
line as nearly as possible, between the two points, and the profile 
is to be made practically level, since the line would run through 
a flat country. It is proposed to run the trains at a speed of 50 miles 
an hour. At all the points where the new line will cross other rail- 
road lines, a number of viaducts are to be constructed. 

A recent Russian report contains the following data relating to the 
consumption of current for light and power in Moscow and St. 
Petersburg: During the last year the number of subscribers in 
Moscow increased from 2,038 to 2,629, and the total output of 
current for all purposes, from 6,075 kw to 7,074, or an increase of 
25 per cent. At St. Petersburg the total output of current increased 
from 4,829 to 5,055 kw, and the number of subscribers from 2,063 
to 2,383. For Moscow the consumption of energy in kilowatt- 
hours figures 6,300,000, against 5,710,000 delivered the year before. 
The corresponding figures for St. Petersburg show a consumption 
of 6,810,000 kw-hours, against 6,400,000, which makes an increase 
of about 10 per cent. for both cities. 

This small increase in the consumption of energy is attributed 
to the general stagnation in industry, but there is to be noticed a 
tendency towards a betterment of these conditions. The total 
receipts from the operation of the system in the two cities increased 
from 1,778,567 roubles during the previous year to 2,046,186 roubles. 
The expenditure diminished from 1,040,686 roubles to 996,478. The 
company is paying 114 per cent. dividends, as against I per cent. 
during the past year. 

The Imperial Russian Technical Society, which proposed to hold 
a meeting for discussing the question of technical and professional 
education at Odessa, has changed the place of meeting to St. Peters- 
burg. The Minister of the Interior has granted the request of the 
society and authorized the meeting to be held at St. Petersburg in 
December, 1903. 

According to a recent decision of the Russian Government, a 
new electric railway is to be installed between the city of Kief and 
the Borough of Brovari, in the Province of Tshernigof, with a 
branch to the village of Darnitza. A syndicate has been formed to 
construct and operate the roads which will be of standard gauge, 
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the president being Mr. N. U. Matvieisf. The syndicate has de- 
posited the sum of 15,000 roubles as a guarantee, which sum will 
be returned to the company after it has realized 50 per cent. of the 
amount for which the company is capitalized. In order to supply 
the line with current the company is to establish two generating 
stations, one at Kief and the second at Brovari; the length of the 
main line is to be about 18 miles, and that of the branch road 5 
miles. According to the agreement, traffic on the line is to be 
established within two years. The company will have the right to 
operate the line, including the branch, during a period of 75 years, 
and after that time the government will take possession of the line 
and all the material of the company. All the supplies used in the 
construction of the plan are to be furnished by Russian manufac- 
turers and made exclusively from Russian material. The capital 
of the company, 1,300,000 roubles, is to be paid in cash in one year 
after the decision of the government is made public, and is to be 
obtained by issuing of shares without the guarantee of the govern- 
ment. After 25 years the government will have the right to pur- 
chase the line with all the material belonging to it. 

The municipality of Odessa is considering a project to change 
over the existing system of horse tramways to electric traction, and 
has submitted the following proposition to the government: 1. To 
commence at once preparing plans for changing over three of the 
horse car lines, together with plans for laying out a new park and 
a street. 2. To allow also private companies to present plans for 
the same project. 3. The admission and the revision of these differ- 
ent projects to be under the control of the administration and the 
special committee of light and animal traction. 4. The projects to 
be presented to the municipality before March 1, 1904. 5. For the 
preparatory work 25,000 roubles is to be assigned, which is to be 
placed at the disposition of the committee. 6. The committee is 
to be authorized to establish and to present a series of plans to 
the Minister of the Interior, showing the location of the tracks, and 
after the plans are accepted, to commence at once the laying of 
the tracks with rails of the type which are to be used in changing 
over the first three lines. 7. The committee is to be authorized to 
draw up plans for changing over and extending the whole system 
of horse traction, including the construction of the bridges and 
changing the profiles of the adjoining streets. 8. The committee 
is to be charged with publishing up a report for 1904, in which is 
to be presented a plan for the union of both systems of horse 
traction and to draw up a set of regulations for controlling the 
same. The preparatory commission for changing over the city lines 
from animal to electric traction has already started its work. At 
the first meeting of the commission it was decided to complete the 
staff of experts by adding a number of the best known engineers 
and others who have considerable experience in railway work. 

The Cathedral of Kazan, which is the largest church in St. Peters- 
burg, is shortly to be provided with electric light. The whole 
number of incandescent lamps necessary to light the interior will 
reach about 900 lamps of 16 cp, 200 of 32 cp and 6 arc lamps, which 
latter will be hung between the columns. 

At the present time the Department of Posts and Telegraphs of 
Russia is undertaking the work of replacing the overhead wires by 
underground cables in St. Petersburg. During the last year the 
first main cable was laid from the central telegraph office to the 
Alexander Bridge; during the present year a cable is to be laid from 
Admiralty Place along the Nevski Prospect towards the Nicolas 
railway station, and during the following year the Warsaw and the 
taltic railway stations will be connected with the central office. 
The cables used for these purposes are insulated with rubber and 
armored with galvanized iron wire, 4 mm. in diameter. The cables 
are laid directly in trenches 2 ft. deep, and to protect them during 
the repair of the pavements or other operations, they are covered 
with a layer of bricks. In order to joint the main cables and to 
take off branch wires, as well as to facilitate inspection, a special 
type of wrought iron manhole pits is used. 

The first main cable contains 70 wires as far as Nevski Prospect, 
and after that point it contains only 29 wires. Along this main 
cable have been placed three of the above-mentioned manhole pits. 
The other cable, which has 35 wires, will be provided with four 
pits, which are separated by distances varying from 1,100 to 1,600 
ft. The cables for this work have been made entirely at St, Peters- 
burg by the Messrs. Felten & Guillaume (Ribon Manufacturing 
Company), and Siemens & Halske Company. The cost of all this 


work is estimated at about 300,000 to 400,000 roubles. 
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The city of Perm has just established a system of street lighting 
which is now in successful operation. A large central station has 
been erected for city and private lighting, a remarkable feature of 
which plant is that it is conducted on co-operative principles. The 
system is to be extended exclusively from receipts from consumers. 

A delegation of Belgian engineers has visited the city of Vladi- 
kovkas to consider the project of establishing a large electric plant 
in that locality. The new plant is to provide for a system of electric 
railway lines and also for the electric lighting of the city. 

Some interesting figures have recently been published relating to 
the operation of the telegraph and telephone lines in Russia during 
the year 1902, together with the development of new lines. 

According to the financial report of the Postal and Telegraph 
Department, a credit of 4,000,000 roubles is asked for the expen- 
ditures of the telegraph and telephone systems. This total sum 
includes the cost of all the work undertaken in 1902 for the exten- 
sion of all the telegraph and telephone lines, including the labor 
and erection, together with the cost of the material. The above 
sum is divided between the telegraph and telephone systems: 80 
per cent., or 3.2 million roubles will be for telegraphic purposes 
and 650,000 roubles for the telephone system. 

The largest part of this credit is needed for the purpose of re- 
pairing and keeping up the telegraph system, which alone contains 
322,476 miles of wire, at the rate of 5.72 kopecks per mile for re- 
pairs; this rate being estimated according to the experience of 
previous years, which makes a total of 1,911,400 roubles. If to this 
work is to be added the work of changing the existing telegraph 
lines and running them in a new direction so as to follow the newly 
established railroads or post roads, also the replacing of old wires, 
for which 356,000 roubles has been assigned—this work also to be 
considered as repair work—the whole amount of the credit asked 
for repairs will reach 2,268,000 roubles; this will be at a rate of 
7.2 roubles per miles of wire. The remaining sum of 900,000 
roubles is demanded for the extension of the existing telegraph 
system, both for adding new lines owing to the increased use of the 
telegraph, as well as for erecting new lines according to the needs 
of the population and of the government. 

As to the credit for the telephone system, this has been calculated 
at 653,800 roubles, and is to be used for the repair and extension of 
the existing 91 telephone systems which are under government 
control. About two-fifths of this sum is to be used for the repair 
of existing telephone lines, both for the city and interurban systems ; 
the remaining three-fifths to be used for the addition of new sub- 
scribers. The average cost of repairs and maintenance of one mile 
of telephone line, according to the experience of the last ten years, 
will be 6.04 roubles per year; the addition of one subscriber to the 
line costs 136 roubles. On the government lines the number of 
subscribers in Ig0I was 17,728 and the whole telephone system used 
45,300 miles of cable. Besides the telephone system belonging to 
the government, there are already 11 systems which are under private 
control. These are distributed as follows: St. Petersburg, Moscow, 
Warsaw, Odessa, Riga, Lodz, Nishni Novgorod, Livara, Revel, 


Rostov on the Don and Bakou, with a total of 15,896 subscribers 
in IQOT. 


Alaskan Cable Laying. 








Dispatches to the newspaper press from Tacoma, Wash., last week, 
state that the striking of a submerged iceberg by the United States 
cable ship Burnside did not prevent her from laying the Alaskan 
cable in short order two weeks ago. As a precaution against acci- 
dents the Burnside took several days going to Juneau from Puget 
Sound, lying to every night. Despite this safeguard, she struck a 
big submerged iceberg on the morning of September 22, and several 
plates were punctured, flooding her forward compartments. Exam- 
ination showed that pumps could keep her afloat, and Captain Bur- 
nell, of the Signal Corps, decided to commence laying the cable at 
once. One object was to lighten the ship, and thereby save as much 
of her valuable cargo in the event of the vessel sinking as possible. 
Engineers made temporary repairs and kept the pumps at work so 
successfully that forty-six miles of cable had been unreeled when the 
ship arrived at Douglas City. An inspection there showed that the 
Burnside’s hull could be repaired by the ship’s crew. This is now 
being done. General Greely, Chief of the Signal Corps, is directing 
the laying of the remainder of the cable. He will recommend a 
branch cable from Juneau to Urangel and Ketchikan. 
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Alternating Current Switchboards—III. 





By STEPHEN Q. Hayes. 


NOTHER type of switchboard to be considered has a frame- 
A work similar to the type described in the previous article, 
but there is no space left between the bottom marble and the 
channel iron. The total height of the board is the same, namely 


9 ft. from the top of the 2-in. channel iron to the top of the board. 
The panels are divided vertically into three slabs, the one on top 
20 in. high, the middle 45 in., and the bottom 25 in. The top slab 
is for the circuit-breakers, the middle for the instruments and 
switches, and the bottom for the rheostats or other apparatus. This 
type of panel is intended for three different ranges of voltage: 
100-600, I,100-2,200 and 2,200-6,600. 

Fig. 15 illustrates a board for the control of two 1,250-390-volt, 
three-phase generators and three 800-kw, delta-connected raising 
transformers, 390-2,200 volts. On this board the exciters are con- 
trolled by separate panels not shown. The voltmeters and syn- 
chroscope are mounted on swinging brackets at the ends of the 
board. With single-throw systems there are two voltmeters, one 
connected to the bus-bars and one which can be connected to any 
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from them by successive copper shunts to the carbon or arcing ter- 
minals. The construction of the circuit-breaker aids the natural 
tendency of the arc to rise, and prevents any chance of its com- 
municating to other live parts. The brush which carries the cur- 
rent is made up of laminated copper and adapted to be closed under 
pressure against flat contact blocks, which form a part of the studs. 
The pressure for closing is obtained by a toggle joint lever, and 
this contact pressure is sufficient to throw out the swinging arm 
of the circuit-breaker when tripped, aiding the releasing spring 
instead of acting against it, as is the case with all types of circuit- 
breaking devices with sliding-jaw contacts. The automatic over- 
load breaker is tripped electromagnetically and is calibrated by 
weight attached to the scale beam. The range of adjustment of 
the circuit-breakers may be set for any predetermined current be- 
tween the limits of 20 per cent. less than, and 50 per cent. in excess 
of, their normal rated capacity. They will carry their rated cur- 
rent with a rise in temperature not exceeding 20° C. and success- 
fully open the circuit in which they are connected under any con- 
dition of overload or short-circuit. These breakers are for 750 volts 
in one, two, three and four-pole combinations. Marble barriers 
are provided when necessary, between adjacent breakers. 





Fics. 15 AND 16.—FRONT AND REAR VIEWS OF 600-VOLT SWITCHBOARD. 


phase of any generator by means of voltmeter receptacles on the 
various panels. With a double-throw system, with two generators, 
there are also two voltmeters, one connected with each machine. 
With three or more generators there are three voltmeters, one con- 
necting to either set of bus-bars and one for the machines. The 
synchroscope on a double-throw system is arranged to be connected 
to either set of bus-bars and to any generator by a suitable plugging 
system. On these panels, the capacity of which runs up to 6,000 
amp., quick-break switches are not depended on to open the circuit 
even on 440 volts, but circuit-breakers are provided for this pur- 
pose, non-automatic on the generator panels and overload, and 
automatic on the feeder panels. On the two-phase panels, three- 
pole circuit-breakers, and on the three-phase, two-pole breakers, 
are used. A breaker of one less number of poles than the number 
of leads on the panel will satisfactorily open the circuit at this 
voltage, the remaining leg being opened on the switch. These 
breakers are arranged to be closed separately as single-pole breakers, 
but to trip together as two-pole or three-pole breakers, as the case 
may be. 

The circuit-breakers shown have the arcing and current-carrying 
contacts in plain view, a most important feature. The copper or 
current-carrying contacts are broken first and the current is shunted 





The switches used on these boards have their sectional areas and 
contact faces of all sliding and stationary parts calculated in accord- 
ance with the latest requirements of the best practice and to fulfil 
every requirement of the National Board of Fire Underwriters. 
Blades of certain definite capacity are selected as units and larger 
switches of capacities which are multiples of the unit are built by 
combining in parallel the required number of blades; so that 
switches of different capacity, multiples of the same units, are built 
alike in length and general appearance. This is a very desirable 
feature in fine switchboard design. Switches constructed in this 
manner are very strong mechanically and give a greater radiating 
surface and larger area of actual contact surface per ampere capacity 
than any other type of switch. To facilitate closing on the larger 
sizes, single-pole switches are used instead of three-pole or four- 
pole on this type of board. 

On these panels the standard arrangement is for one ammeter 
on generator panels, but with the necessary number of series trans- 
formers and ammeter plugs to enable the ammeter to measure the 
current in any phase. The connections as shown on diagram Fig. 
17, are so made that all the ammeter plugs are to be closed except 
the one in the phase to be read. All meters used on these boards 
are fed from 5-amp. secondaries of series transformers. 
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Boards of this type are made up of two-phase generator panels, 
single-throw and double-throw; two-phase feeder panels, single- 
throw and double-throw; three-phase generator panels, single- 
throw and double-throw; three-phase feeder panels,,single-throw 
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double-throw, to control a bank of three transformers con- 


nected in star or three transformers connected in delta, where it 
is not desired to cut any single transformer out of the circuit; 
three-phase feeder panels, single-throw, to control a bank of three 
transformers delta-connected, where it is desired to cut any single 
transformer out of the circuit; single-phase feeder panels, single- 
throw and double-throw, which may be used to control one of a 


bank delta-connected transformers, where it is desired to 
cut any single transformer out of the circuit; load panels, 
two-phase and single-phase, single-throw and double-throw; 
rheastot panels to go under two-phase or three-phase gener- 
ator panels. 

The first four types of panels do not need any lengthy de- 
scription, but the fifth one, which is used with a bank of three 
delta-connected transformers, where any one transformer can 
be cut out, merits a few remarks. 
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switches, and the other leg of the transformer is connected to the 
middle stud of the other switch. 
Fig. 16 shows the rear view of this same board, and indicates 
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clearly the massive bus-bars, the heavy “adapters” on the switch, 
and circuit-breaker studs and the series transformers, on the studs, 
straps or bus. The series transformers on the bus-bars feed a poly- 
phase integrating wattmeter that records the entire alternating-cur- 
rent output of the station. They also feed a three-phase power factor 
meter which is placed on a swinging bracket at the end of the 
board. On the load panels it is usual to provide an ammeter in each 
phase for each set of bus-bars, a polyphase integrating wattmeter 
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switches, stick type breakers are used both for protection and for 
switching, i. e., no additional switches are These circuit- 
breakers will successfully break the circuit in which they are con- 
nected on overload or short-circuit under any of in- 
ductive or non-inductive load. The main or current-carrying con- 
tact is a laminated brush made of leaf copper. The contact pres- 


used. 


conditions 


sure of this brush is sufficient to help the releasing spring throw out 
the movable arm of the circuit-breaker when it is tripped. 


This 








Fics, 18 AND 19. 


for each set, and occasionally a power factor meter or polyphase 
indicating wattmeter in each set. 

As this line of panels is used a great deal for power transmission 
work, static ground detectors are sometimes supplied 
from condensers in the high-tension transmission line fed from the 
raising transformers. 
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Fics. 20 AND 21. 





Fig. 17 shows the diagram of connections for part of this plant 
and illustrates the method used of connecting the one ammeter so 
that it can be plugged into any phase. Wiring for synchroscope, 
power factor meter and other instruments is also shown. 

Panels of this type for 1,100-2,200 volts, as shown in Fig. 18, 
are built for two-phase and three-phase work and are similar in 
general arrangement to those used on 100-600 volts, the main differ- 
ence being that, instead of brush type circuit-breakers and blade 
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tendency of the arc to rise and prevents any possibility of communi- 


FRONT AND REAR VIEWS OF 2200-VOLT SWITCHBOARD. 


is a very important feature and a great improvement over other 
types of circuit-breakers having jaw contacts, the friction of which 
always acts against the releasing spring. 

The current-carrying contacts of these circuit-breakers are pro- 
tected by copper shunts so that, when the breaker is opened the 
current is gradually shunted from the current-carrying contacts 
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6600-VOLT SWITCHBOARD, 


to the carbons by steps of such low resistance that no arcing can 
occur until the final break is made on the carbons. This feature in 
the design obviates all possibility of “bugging” of the copper or 


current-carrying contacts. The length of break of opening of the 


circuit-breaker is proportioned to the voltage of the circuit. The 
arc occurs on carbon terminals above, and well removed from 
metal parts of the breaker. This construction aids the natural 
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cation to any live parts below the carbon terminals. The range of 
adjustment may be set to any predetermined current between the 
limits of 20 per cent. less than, and 50 per cent. in excess of, the 
normal rated capacity. The breakers are built for potentials from 
2,200 to 33,000 volts, in one, two, three and four-pole combinations. 

The same type of instruments is used on these panels as on the 
type described in the previous article, but as machines of 1,100-2,200 
volts are often used for lighting purposes, while the 600-volt ones 
are almost invariably used for power, there is one ammeter in each 
phase, and on the two-phase panels, two single-phase indicating 

yattmeters are used instead of one polyphase. As a rule, the rheo- 

stat face plate is mounted on the back of the main 45-in. generator 
panel with the hand wheel and direction dial on the front, and the 
field switch is also located on this same slab. However, the rheo- 
stat and switch can be placed on the lower 25-in. slab if it is neces- 
sary to provide room for additional apparatus. 

Fig. 19 gives a rear view of a typical 2,200-volt switchboard of 
this type, slightly modified from the standard by omitting two of 
the three ammeters and putting in polyphase integrating wattmeters 
on the lower slabs of the generator panels. One of the most prom- 
inent features of this type of board is the use of marble barriers 
between the various poles of the circuit-breakers. As almost every 
engineer has some personal ideas as to leaving off or adding ap- 
paratus to what is usually considered necessary, difficulty is met in 
exactly illustrating a standard panel by a photograph of a board 
actually built. 

As mentioned before, 2,200-volt panels of the type forming the 
subject of this article are often used with two-phase generators for 
lighting work, and are then adapted for two single-phase feeders. 
In connection with single-phase feeders and occasionally with two or 
three panels, it is necessary to use regulators, and these are usually 
mounted on the bottom slabs underneath the feeder panels. This 
same type of board is also used for three-phase, 6,600-volt work, 
and only differs from those for 2,200-volt in the size of the circuit- 
breakers and barriers used. Fig. 20 illustrates a board of this 
class which differs from the standard in that the upper slabs are 
not divided. The polyphase indicating wattmeter and field ammeter 
have been omitted on the generator panels and two ammeters have 
been léffoff of the feeder panel; but a polyphase integrating watt- 
meter, a pair of static ground detectors and two low-voltage light- 
ing switches have been added. Fig. 21 shows the rear of the same 
board and indicates the bus-bar construction used, the condensers 
for the static ground detectors and the series and shunt transformers 
used with the meters. It also shows the rheostats for the exciters 
— face plates of the generator rheostats. 
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Meeting of the Indiana Electrical Association. 


The third annual meeting of the Indiana Electrical Association 
was held in Indianapolis, September 25. The meeting was called to 
order by President T. C. McReynolds, of Kokomo. Mr. McRey- 
nolds received the condition of the association and deplored the lack 
of interest manifested by the members. He said there was no pre- 
pared programme for the meeting, it being deemed advisable to con- 
fine the business of the session to matters of vital importance to the 
association. There was a free discussion of the proposition to en- 
large the scope of the association, and in consequence the name was 
changed to that of the Indiana Public Utilities Association. The by- 
laws were ordered changed so as to make persons connected with 
the following businesses eligible to membership in the association: 
Electric light, water, gas, street and interurban railways, telegraph, 
telephone companies, fire alarm and all allied services. Agents of 
outside companies or representatives of supply houses traveling in 
Indiana are also made eligible to membership. The dues were fixed 
at $2 per annum. 

It was agreed to put forth a united effort to infuse new life into 
the Indiana Association, and many valuable suggestions were made, 
which, if carried out, will make the association_far more useful to 
those engaged in developing and managing the public utilities 
throughout the State. Heretofore the assocation has confined its 
membership to electric light men exclusively. 

The following officers were elected for the ensuing year: Presi- 
dent, J. H. Harding, Laporte; vice-president, H. D, Haring, Indian- 
apolis ; secretary-treasurer, A. M. Barron, Indianapolis. 
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An Object Lesson in Telephone Receivers.— IV. 






By ArtHur V. Aspott, C. E. 






RECEIVER OF THE WESTERN TELEPHONE CONSTRUCTION COMPANY. 
Ts receiver of the Western Telephone Constr. Co. is shown in 






Figs. 53, 61, 67 and 68. Fig. 53 is the receiver assembled, 
while in Fig. 61 it is dissected. The case is of three parts, 
consisting of a body, a diaphragm cap and the tail piece. The mag- 
netic system consists of a U bar .627 in. wide, .24 in, thick and 3% 
in. long, with a lead filling as shown in Fig. 61. The pole pieces are 

























COMPANY RECEIVER, 


FIG. 07.—PHANTOM OF WESTERN TELEPHONE 
DIAPHRAGM REMOVED. 






.459 in. wide, .09 in. thick and .97 in. long and are bolted to the 
magnet by means of a bolt that extends through a non-magnetic 
composition filling piece, which is cast between the adjacent surface 
of the magnetic system. This pole piece carries a screw thread, 
which engages with a similar thread on the inside of the case and 
































COMPANY RECEIVER, 





WESTERN TELEPHONE 
PLACE. 


68.—PHANTOM OF 
DIAPHRAGM IN 


FIG, 






in this respect this model closely resembles one form of the Kellogg 
receiver. A lead casting is cast between the face of the magnet in 
order to give sufficient weight to retain the hook switch in its 
The coil spools are of brass .42 in. wide, .83 in. long 
The winding is No. 36 and the resistance from 
The tractive effort is 1.188 pounds (553 grams). 







proper place. 
and .37 in. deep. 
95 to 100 ohms. 
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This corresponds to a tractive effort of 964 grams per sq. cm., and 
an induction in the pole pieces of 9,680 gausses; the remenance is 





FIG. 69.—SWEDISH-AMERICAN RECEIVER ASSEMBLED. 


The diaphragm is flat, of tinned sheet iron .orr in. 
in diameter over 


4,000 gausses. 


thick, 2.13 in. diameter free. 





70.—SWEDISH-AMERICAN RECEIVER DISSECTED, 


The leading-in wires are rubber-covered okonite and extend upward 
to the line spools from the rear of the case and are there attached 





FIGS. 71, 72, 73 AND 74.—DETAILS OF SWEDISH-AMERICAN RECEIVER. 


to two screws in a partition between the end of the body and the 
The receiver 


tail cap, after the fashion of the Kellogg receiver. 











cord passes through the tail cap and is there knotted and attached 
to the same screws. The phantoms of this receiver are shown in 
Figs. 67 and 68. Fig. 67 is the phantom of the diaphragm removed, 
showing an exceedingly uniform and well-distributed field. In Fig. 
68 the diaphragm is in place and it is quite evident that it is fully 
saturated, as the location of the poles and the surrounding field may 
be clearly traced. 
SWEDISH-AMERICAN RECEIVER. 

The receiver of the Swedish-American Telephone Company is 

shown in Figs. 69 to 76, inclusive. In Fig. 69 the receiver is as- 





FIG. 75.—PHANTOM OF SWEDISH-AMERICAN RECEIVER, DIAPHRAGM 
REMOVED. 


sembled as it would appear in ordinary use. In Fig. 70 it is dis- 
sected, while Figs. 71, 72, 73 and 74 are details. In general design 
this receiver somewhat resembles that by the Erickso ompany, 
as it consists of a substantially pressed metal case over whth a tube 
of insulating material is slipped to form the necessary handle. The 
magnetic system consists of a U bar and is shown in Figs. 70 and 74. 
This bar is .623 in. wide, 3 in. thick, of D-shaped steel. @he dis- 
tance between the face of the bar is .25 in. The magnet is 8.25 in. 
long. The pole pieces are .625 in. wide, .120 in. thick, 1€ in. 





FIG. 70.—PHANTOM OF SWEDISH-AMERICAN RECEIVER, DIAPHRAGM IN 
PLACE. 


long, and are secured by two brass bolts which pass through the 
magnet bars, the pole pieces and the filling piece, which is interposed 
between the faces of the magnet bars. The coil spools are .43 in. 
wide, .92 in. long, .43 in. deep and are made of brass. The winding ' 
is Nos. 34 to 36 wire to a resistance of about 70 to 80 ohms. Under- : 
neath the line coils is a wash bowl-shaped brass casting. The face 
of this casting is machined to be .02 to .03 in. in advance of the pole 
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pieces, and the diaphragm is laid flat upon the face of this casting. 
Then the entire system is slipped inside of the case and the dia- 
phragm cap screwed down to a bearing. When the cap is home, the 
diaphragm and brass casting are pinched firmly to the metal of 
the case. There is, therefore, in this receiver, no adjustment be- 
tween diaphragm and the pole pieces, subsequent to a final assem- 
blage. The diaphragm is flat, of sheet iron, tinned .o14 in. thick, 
2.19 in. in diameter over all and 2 in. free diameter. The tractive 
effort is 1.685 pounds (761 grams). This is equivalent to 795 
grams per sq. cm., giving an induction of 8,800 gausses and a reme- 
nance of 4,500 gausses. Fig. 72 shows the interior metal shell of 
the receiver before the insulating tube is slipped in place. In Fig. 73 
one method that has been adopted for building the pole pieces and 
line coils, while in Fig. 74 the assembled magnet, pole pieces and 
spools are indicated. Fig. 71 is a front elevation of the receiver 
assembled and shows a model in which two damper springs are used 
for the purpose of checking the vibrations of the diaphragm. Figs. 
75 and 76 are the phantoms of this receiver. Fig. 75 shows the phan- 
tom with the diaphragm removed, while Fig. 76 is taken with the 


diaphragm in place. 
poarrttdisciiag 





The Curtis Steam Turbine. 





At a meeting last week of the New England Cotton Manufac- 
turers’ Association, Mr. Austin R. Dodge, of Schenectady, N. Y., 
read a paper entitled “Advantages of Steam Turbines for Textile 
Mills,’ from which we extract the following portions relating par- 
ticularly to the Curtis turbine. The author of the paper is particu- 
larly well qualified to treat of the subject, having been connected 


FIG, I.—GENERAL VIEW OF INTERIOR OF NEWPORT STATION. 
with the development of the Curtis turbine from the time it was 
first taken up by the General Electric Company. 

Following a discussion of the De Laval turbine, the Curtis turbine 
is described as a type which, in addition to nozzles delivering steam 
at high velocity to a single wheel, has also stationary vanes which 
redirect the steam discharged at considerable velocity from the 
first wheel, due to the relatively low bucket speed, into the second 
wheel. The velocity of the jet leaving the nozzle is about 2,000 ft. 
per second, about half the velocity of the De Laval under the same 
conditions of exhaust pressure, while the peripheral speed of the 
vanes in the Curtis is proportionally much less, about 4oo ft. per 
second, instead of 1,200 ft. per second. By this process of fractional 
abstraction the speed of revolving vanes need not be excessive to 
secure maximum economy; in other words, to bring the direction 
of the jet discharged from the last set of vanes parallel to the shaft, 
this satisfying the necessary condition. With this high steam velocity 
only a minimum of revolving vanes are necessary, and they rotate 
in steam which has a lower density, due to the considerable drop 
in pressure from one stage to the next. There is a large clearance 
between outer wall of revolving vanes and the shell, reducing friction 
due to water of condensation. End thrust is eliminated, as there is 


abundant opportunity for the pressure to equalize on each side of the 
revolving discs, and the entrance and discharge angles of the vanes 
are the same. 

In the larger sizes of the Curtis type the shaft is vertical and floats 
on oil under sufficient pressure to balance the weight of the revolv- 
ing element, which rises a few thousandths of an inch until the 
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clearance is sufficient to permit the discharge of the oil delivered at 
the center of the supporting block. That there is no end thrust in 
this turbine is shown-by the fact that the oil pressure necessary to 
float the revolving element does not change under any condition of 
load. This vertical arrangement affords great compactness and 
greater uniformity of expansion due to heat. 

The clearances between stationary and moving parts have proven 
thoroughly commercial, as shown in several months’ operation of 
vertical 500-kw units. In cases in which the oil pressure has failed 
in the vertical type of this unit during the use of a temporary belt- 
driven oil pump, there has been no damage to the revolving or sta- 
tionary vanes. Any contact which may occur is due to the lifting 
of the revolving element owing to formation of ridges on the step 
bearing surface. The weight of the revolving element, therefore, 
tends to neutralize any tendency to injury. As the vanes are less in 
width than the metal from which they are cut, nothing more serious 
happens than a polishing of the solid part of the wheels. Even the 
step bearing blocks can be faced off and used again. When using the 
standard direct-driven oil pump a failure of oil supply to the step 
bearing is highly improbable. 

The s00-kw type has two sets of nozzles, each delivering steam 
to a set of three revolving discs, carrying the vanes, which are ma- 
chined from the solid disc. Governing is affected by operating a 
series of valves which control the admission of steam to the nozzles 
on the first stage. This insures a constant velocity in the first 
stage nozzles, while the pressure in the first stage diminishes with 
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FIG, 2.—ASSEMBLY OF 5,000-KW FOUR-STAGE TURBINE, 





the steam flow until at no load it is nearly equal to the vacuum in 
the second stage, a desirable condition, as it reduces the density of 
the steam in which the first stage wheels rotate, and renders unnec- 
essary adjustment of the valve controlling the second stage nozzles. 

After referring to the desirability of an electric drive for cotton 
mills, and the advantages in this connection of the steam turbine 
through its obviating the necessity of changing reciprocating to 
rotative motion, Mr. Dodge took up the matter of first cost of a 
turbine installation. A Curtis turbine requires only 7 per cent. of 
the floor space taken by a horizontal cross-compound engine of the 
same capacity, and the cost of foundations is in about the same pro- 
portions in favor of the turbine. The weight is from 15 per cent. 
to 25 per cent. that of the engine. There is no wear with a moderate 
amount of superheat resulting from the action of the steam jet on 
the vanes, even at a velocity of 2,500 ft. per second, as shown by 
long continued tests. 

One of the great advantages of a turbine is due to the entire 
absence of internal lubrication. Consequently the condensed steam 
can be returned to the boilers, saving the cost of oil and feed water, 
often 10 per cent. the cost of fuel. As no boiler scale is formed 
while using the same feed water continuously, tube cleaning is un- 
necessary and the boilers are maintained at the highest efficiency 
without withdrawal from service. 

It is estimated that the saving in attendance charges will average 
25 per cent. on the entire station pay-roll. A turbine having but one 
moving part requires no adjustment, unlike a reciprocating engine 
with a large number of moving parts, which must be carefully in- 
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spected at frequent intervals by a skilled engineer. 


engine. 


One of the principal requirements of textile mills is uniform speed. 
A turbine has a large amount of stored energy in its revolving parts 





FIG. 3.—TWO INTERMEDIATES FOR SECOND STAGE OF A 500-KW TURBINE. 


and is, therefore, well adapted for work requiring close regulation. 


In Fig. 4 is plotted a curve which indicates the regulation of a 20-hp 
Curtis turbine, when full load is suddenly thrown on and as sudden- 
ly removed. The variation in speed of the larger units is within 
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FIG, 4.—REGULATION CURVE OF 20-HP TURBINE. 


two per cent., when the load is varied from no load to full load. Fly- 
wheels are not required on any type, as the driving force is always 
transmitted without angular variation; a desirable condition when 
generators are operated in parallel. 

The absence of internal lubrication permits a high degree of super- 
heat. In the Newport plant the superheat of the turbine has been 
raised to 250° F. without increasing the temperature of any part 
of the revolving wheels or surrounding casing, except the admission 
The conditions in an engine operating at this high tempera- 
ture would not be as favorable. Actual experience in commercial 
operation has shown that water carried over from the boilers in 


valves. 


The economy, 
therefore, remains constant, which is not true of a reciprocating 


mercial service. 
tubes, no reliable economy tests have yet been made. 
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large quantities does no injury to any part of the turbine, a serious 
condition when reciprocating engines are in use. 

The first vertical turbine engine to be installed in this country 
was at Newport, R. L., and few engines of this capacity, even when 
new, can show as high efficiency at full load. The motors required 
to operate the circulating and air pumps for the condenser are driven 
from the turbine generator and this power, about 20 kw, is included 
in the output of the machine. Analysis of the velocities obtained in- 
dicate that the result from the first vertical unit will be materially re- 
duced. Lighting, railway and arc load are all carried on the same 
unit without difficulty. Minor troubles have developed, but no more 
than with every radically new device, and these have in turn been 
corrected as rapidly as possible under commercial operation. The 
station is arranged for four turbines, two of which have been put in 
service. 

Similar plants have been installed at Scranton, Pa., Dover, N. H., 
and within the past year orders have increased to such an extent 
that 200,000 hp of Curtis turbines are under contract. A 600-kw 
horizontal unit has been in continuous service at Schenectady for 
two years, operating for two periods of about four weeks each with- 
out a single shut-down. 

A 1,500-kw Curtis unit is in successful operation at Port Huron, 
Mich., carrying a mixed load of motor power, railway and lighting. 
This turbine has the standard clearance of .03 to .05 in. between 





FIG, 5.—I5-KW TRAIN LIGHTING SET. 


stationary and moving parts, and can be started cold and brought 
up to full speed in half an hour. It is easily brought into synchron- 
ism with other three-phase generators driven by cross-compound 
engines. One 800-hp and one 500-hp engine, both tandem compound, 
and also one 500-hp cross-compound engine, all condensing, have 
heretofore carried the load, about 750 kw, requiring two 500-hp and 
one 250-hp Sterling boilers. With the turbine alone carrying the 
same load, one of the 500-hp boilers is cut out. 

A 5,000-kw Curtis turbine has recently been installed at the Com- 
monwealth station, Chicago, where provision has been made for 
fourteen similar units. This machine, the first of its size, has been 


operated continuously for several periods of eight hours each on a 


water rheostat load of 5,000 kw and will shortly be put in com- 
On account of water leaks around the condenser 


In textile mills the first units to be installed are three 500-kw 


Curtis turbines at the Lane Cotton Mills, New Orleans, and two 
similar units at the Fulton Bag & Cotton Mills, Atlanta, Ga. 





Speaking Evil of Corporations. 


In signing a conduit franchise for the United Electric Company at 





Orange, N. J., and meeting criticism freely offered, Mayor Stetson 
Says, in approving the ordinance in a written statement: “There is 
always more or less clamor against corporations merely as corpora- 
tions. This sentiment is found everywhere, and while in many in- 
stances it is well grounded, it is often based upon shallow prejudice, 
and cannot survive the test of reason, justice and sound common 
sense. An irresponsible individual may freely inveigh against cor- 
porations and contracts which municipalities may make with them, 
but an officer sworn to impartially perform his duty to all, whether 
corporation or individual, must go beyond the consideration of mere 
prejudice and general objections when he is called upon to act in 
such matters, in which corporations or others are involved.” 











Recent Electrochemical Developments. 





SPARK DISCHARGES THROUGH GASES. 

The chemical effects due to spark discharges through gases are 
gaining steadily greater importance; and while ozonizing apparatus 
is already in commercial uses in Europe for the sterilization of 
water, the best known process of this type in this country is that 
of Bradley and Lovejoy for the fixation of atmospheric nitrogen. 
The mechanical problem to be solved in all such processes is to 
bring every particle of gas into the most intimate contact with the 
spark. In two patents granted on September 29 to Mr. Harry 
Pauling, of Brandau, Austria, two different devices are described 
for this purpose. 

In the one the positive electrode is of pointed shape, as shown in 





















I.—SPARK DISCHARGES THROUGH GASES, 


FIG, 


sparks are conical with the base directed towards the disc and its 
apex at the discharge point. The blowing in of the gas is effected 
through this point in the direction of the spark cone in such a manner 
that the greater part of the gas current coincides with the spark path. 
The outlet of the gases after treatment preferably takes place through 
openings in the disc electrode. 

In the other device the sparking surface is drawn out in band 
shape and the gases are blown or sucked through the spark-gap so 
formed. A band-shaped sparking surface can be produced, for in- 
stance, by allowing the points between which the spark has to pass 
to make a rapid lateral displacement. The apparatus for this purpose 
is shown in Fig. 2. Around a cylinder of insulating material, a 
conducting wire is wound in form of a helix, the ends of this wire 
being connected to the shaft. At a suitable distance from the cylinder 
a metal strip is arranged parallel to the shaft, shown in the figure 
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FIG. 2.—SPARK DISCHARGES THROUGH GASES, 


at the top. This metal strip is connected to one pole of an induction 
coil, while the other pole is connected with the shaft of the cylinder. 
A set of nozzles, supplied by a common pipe, is arranged between 
the metal strip and the cylinder. By revolving the cylinder at a 
sufficiently high speed, a continuous spark band between the metal 
strip and cylinder is produced, so that every part of the gas passing 
from the nozzles comes into contact with the sparks. 
TREATING ANIMAL HIDES OR SKINS. 

A patent for this purpose was granted on September 29 to Mr. 
George D. Burton, of Boston, Mass. A tank contains the electrolytic 
solutions, such as any suitable unhairing solution (for instance, a 
mixture of quicklime and red sulphide of arsenic in water), the two 
electrodes of inert material being suspended across the bath at the 
two ends of the tank. The skins to be treated are suspended on 
longitudinal rods (i. e., perpendicular to the surface of the elec- 
trodes). The electrolyte is stirred by passing air through it. While 
it seems not at all clear fram the specification what the effect of the 
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current is, it is claimed to set up an electrolytic action in the solution 
“which causes the destruction of all germs therein, at the same time 
preserving the gelatine matter in the skins. The electricity has a 
tendency to raise the hair and permit a free circulation of the liquid 
around the hair cells.” This treatment is completed in about three 
minutes. 

The’skins are then submitted to a drenching solution and are 
afterwards agains suspended in the tank, which is now filled with a 
tanning solution. The current is turned on again and its effect is 
now claimed to be “to open the pores and permit a free circulation 
of the solution around them, causing a quick penetration of the 
tanning material and a hardening of the gelatinous matter, thereby 
preserving the gelatine in the hides or skins so treated.” 


STORAGE BATTERY INVENTION. 


In a patent granted to Mr. Job Thomas Niblett, of Greenwich, 
London, England, the suggestion is made to make use of the highly 
absorbent and acid-proof nature of “kieselguhr” or infusorial earth 
in connection with storage battery plates. By incorporating a certain 
proportion of infusorial earth with the active materials and also 
with the materials from which the separators between the electrodes 
are made, the porosity of the active material and the separators is 
stated to be improved. 


PLATING METAL SHEETS. 


A patent was granted on September 29 to Mr. Charles R. Fletcher, 
of East Greenwich, R. I., for apparatus for coating iron or steel 
sheets with copper or brass or other metals. The sheets to be plated 
are attached to a cylindrical skeleton cathode frame which is re- 
volved between interior and exterior anodes, so that both surfaces 
of the iron sheets are simultaneously exposed to direct electrolytic 


action. The rotation of the cathode serves to stir the electrolyte. 





The Pennsylvania Railroad New York Tunnel. 





The Pennsylvania Railroad Company has finally decided upon 
the methods by which it will build its tunnels under the North and 
East Rivers and Manhattan Island. The construction beneath the 
North River will consist of two single cast-iron tubes, entering this 
city at the foot of West Thirty-second Street, and running under 
that street. They will be built by the shield process. Among the 
precautions arranged to make the tunnel safe will be two concrete 
sidewalks built inside the tubes on a level with the car windows, 
and the plans provide that the tubes must be roomy enough to 
allow ample width for these walks. The object of the walks is to 
provide exits for passengers in case of accident. Every car, it is 
claimed, will be fire-proof. The tunnel itself will be fire-proof. 
The signal system will be the most perfect known. The lighting 
current and circuits will be separate from those for the locomotives, 
and there are to be numerous hydrants and hose nozzles ready 
in the event of fire. 

The Pennsylvania North River tunnel will rest on screw pile foun- 
dations, the reason being that the great electric locomotives, weigh- 
ing something like 1,000 tons, are too heavy, in the judgment of the 
engineers, to permit of allowing the tubes to rest in the natural soil. 
In the case of the New York and Jersey Railroad tunnel, where 
trolley cars only are to be operated, it was decided that there would 
not be enough weight in the tubes to necessitate artificial founda- 
tions. 

Under the East River the railroad’s tunnel will consist of four 
cast-iron tubes resting directly on the rock bed of the East River. 
The great underground station in New York City will extend from 
Seventh to Ninth Avenues, and from Thirty-first to Thirty-third 
Street. The plans just completed provide that it shall be about 4o 
ft. below the street level. From the streets to the waiting room 
level, 20 ft. down, will be driveways of ample width and gentle slope. 
Although entirely undé@érground, the station will be the largest in 
the world, in respect to both width, length and trackage. 

The power to be used in the tunnel, as required by both the States 
of New York and New Jersey, will be entirely electricity, used 
through electric locomotives. In the Hackensack Meadows will be 
a station, where the trains will exchange their steam engines for the 
electric ones. The arrangements for the change will be made so 
that the time of the stop will be not more than one minute. On 
Long Island there will be a similar changing station in the yards 
near Thompson Avenue. 
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The Colombia Cable Dispute. 





It would appear by advices from Washington that the interference 
by the United States in the controversy between the Government of 
Colombia and the West Indies and the South American Cable Com- 
pany is likely to maintain communication between Washington and 
Bogota, notwithstanding the threat of the cable company to shut its 
Buena Ventura office. The experiments of the Director of Tele- 
graphs for Colombia with the Marconi system of wireless telegraph 
has hardly proved adequate to menace the company. 

The real bone of contention is the refusal of the Colombian Gov- 
ernment to grant an extension of the cable company’s franchise for 
twenty years, with modifications which would give the company a 
monopoly of cable communication on both the Atlantic and Pacific 
coasts and across the Isthmus of Panama. It is in regard to the 
latter point that the United States is chiefly interested. The grant 
of such a monopoly in advance of the conclusion of an agreement 
between the United States and Colombia in regard to the canal 
franchise would greatly prejudice the interests of the United States 
on the Isthmus. 

The company now has the exclusive right to land a cable on the 
Pacific coast, and Buena Ventura is the terminus in Colombia. From 
there communication is by the government lines for a distance of 
400 miles to Bogota. Colombia has threatened that unless the com- 
pany continued its services extreme measures would be resorted to 
in retaliation. The company shut down the Buena Ventura office 
in August for two weeks, and the Colombian Government gave notice 
that unless the office was opened and communication re-established 
the Panama office would be seized. The company promptly opened 
the Buena Ventura office, and there has been no trouble since. The 
Panama office is doing a business of $2,000 a day, and the Colombian 
Government threatened to seize it again if the cable line was shut 
down on October 1. 

When the facts were laid before the State Department Minister 
Beaupre was instructed to protest, and the representatives of the 
company in New York were communicated with and the conse- 
quences of shutting off communication just at this time with Bogota 
were explained. The company has, therefore, notified the State 
Department that the line will be operated as usual until further 
notice. 





CURRENT NEWS AND NOTES. 





FIRE AT SNOQUALMIE FALLS.—A correspondent informs 
us that the plant of the Snoqualmie Falls Power Company, near 
Seattle, Wash., was damaged by fire recently to the amount of 
$40,000, 





VILLAGE COUNCIL ON A STRIKE.—Owing to local quarrels 
the village council of Buchannan, Michigan, has not met for six 
months to pay bills for street lighting and other purposes. Mr. 
Charles A. Chapin, of Chicago, who owns the lighting plant, has 
caused the street lights to be cut off, and the town is now in darkness. 





ELECTRICAL WORKERS.—At the recent convention in Salt 
Lake City of the International Brotherhood of Electrical Workers, 
F. J. McNulty, of Newark, N. J., was elected grand president; W. 
H. Sherman, of Washington, grand secretary, and F. J. Sheehan, of 


New Britain, Conn., grand treasurer. The next convention will be 
held in El Paso, Tex. 





BRAZILIAN UNDERGROUND ROAD.—It is stated that the 
Brazilian Federal Government has granted permission to several 
engineers to form a company, with the right to construct an “un- 
derground” railroad, to be operated by electricity, connecting the 
federal capital with the city of Nictheroy. The data are not very 
clear, but we should not be surprised to learn that the road is not 
“underground,” but of the underrunning conduit type. 





INFLUENCE OF ELEVATED TRANSFERS.—Figures on the 
traffic of the Chicago elevated lines for September show that the 
system of universal transfers adopted by the Chicago Union Trac- 
tion Company has resulted in a material decrease in the traffic on 
the Metropolitan lines. The Northwestern, although running 
through the territory of the Union Traction Company, shows a gain 
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as compared with the previous month. The South Side Elevated 
shows the best gains of any of the elevated lines. 





AUTOMATIC TELEPHONY IN CHICAGO.—The automatic 
exchange of the Illinois Telephone & Telegraph Company, which 
was described in ELectricAL WorLD AND ENGINEER recently, is now 
in successful operation. The last directory, which has just been pub- 
lished, contains the names of 1,200 subscribers. Contections are be- 
ing made as fast as it is possible to install equipment on the custo- 
mer’s premises. It is expected that 4,000 subscribers will be con- 
nected before the first of the year, as a greater number of contracts 
than this have already been secured. 





SEEK RADIUM IN COLORADO.—A company is being organ- 
ized to mine radium in Routt County, in Colorado. Specimens of 
ore have been passed upon, it is said, by Professor and Madam Curie 
and Professor Becquerel, the discoverers of practical radio-activity, 
and the Routt County ore was pronounced by them the best in the 
country for the purpose of producing radium. The ore was found 
to be almost entirely free from gold, and was reported to be car- 
notite, in combination with uranium, vanadium, copper, baranium 
and polonium. It is said that J. A. Munroe, freight traffic manager 
of the Union Pacific Railroad and Stephen T. Lockwood, of Buffalo, 
N. Y., are interested in the project. Note was recently made of this 
discovery in our columns. 

OLD-TIME TELEGRAPHERS.—At the recent annual meeting 
in Milwaukee of the Old-Time Telegraphers’ Association, C. C. 
Adams, of Atlanta, Ga., was elected president; J. M. Stephens, of 
Atlanta, first vice-president, and W. H. Adkins, of Atlanta, second 
vice-president. Mr. John Brant, of New York, was re-elected 
secretary. It was decided to hold next year’s meeting at Atlanta, Ga. 
At the meeting of the United States Military Telegraph Corps at 
the same time and place 25 telegraph veterans of the Civil War, and 
four ex-Confederate operators were present. The present officers 
were re-elected, as follows: W. B. Wilson, of Philadelphia, presi- 
dent; W. L. Ives, of New York, vice-president, and J. E. Petitt, of 
Chicago, secretary-treasurer. This association, which is practically 
identical with the Old-Time Telegraphers’ Society, will also meet 
in Atlanta next year with the latter. 





THE VICTORIA FALLS.—It is well known that proposals are 
afoot for utilizing electrically the Victoria Falls, South Africa, and 
promoters of the enterprise are now visiting this country to study 
up Niagara and long-distance power transmission. The Victoria 
Falls on the Zambesi River, are approximately one mile wide by 
420 ft. high. The near approach of the Cape to Cairo Railroad, 
which is planned to cross the Zambesi just below the falls, makes it 
probable that some small portion of this vast power will be utilized 
as indicated in the speech by the chairman of the African Conces- 
sions Syndicate, Limited, who will execute the scheme. The power 
obtained is to be transmitted electrically all over the iron and copper 
fields in the immediate district, and further afield to the gold mines 
within 400 or 500 miles of the power stations; there is talk of even 
supplying a country whose area is not limited by 1,000,000 square 
miles. 





FLEECING PUBLIC CORPORATIONS.—Another one of the 
many grade-crossing accidents which are occurring at Chicago, has 
brought to light a new method of fleecing public corporations, which, 
except for its ludicrous outcome, would appeal to the public only 
because of its sad nature. Six race-track employees were killed and 
eleven others were badly hurt when a west-bound Wisconsin Central 
limited train struck a Chicago Consolidated Electric Company car 
at the Fifty-seventh Avenue crossing in Hawthorne. In his zeal to 
be appointed administrator of the estates of these men, who, it was 
averred, left no surviving widows, heirs-at-law, next of kin, or 
creditors in this State, the public administrator applied for letters of 
administration for the estates of five men who never existed, as was 
later disclosed upon identification of the bodies, and whose only per- 
sonal estate consisted in rights of action against the Wisconsin Cen- 
tral Railway Company and the Chicago Consolidated Traction Com- 
pany. What makes the case still more amusing is the fact that the 
statutes of Illinois explicitly stipulate that “amounts received in 
every such action shall be for the exclusive benefit of the widow and 
next of kin of such deceased.” 
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AMERICA’S LEAD.—“The United States,” writes the Econo- 
miste Frangais, in discussing American industrial problems, “will be 
surpassed by no other nation in the application of electricity to trade. 
The immense hydraulic forces which the nation owns guarantee it 
a brilliant future. If the new motive force which, along with steam 
and the utilization of oil as fuel, produce this century an industrial 
revolution, the American republic will certainly not be the sufferer.” 


EDISON AND ELECTRIC MOTORS.—It was recently stated 
in the newspapers that at his Stewartville (N. J.) cement works Mr. 
Edison had abandoned the use of electricity and adopted steam, 
“and this change is said to remove the liability of explosion.” As 
we supposed, this statement is slightly in error; and one of the 
officials of the cement company writes us: “In the new coal plant, 
we are using steam for driving the machinery, but in the other parts 
of the plant we still have something like 130 motors in use.” 


ENGLISH EDUCATORS COMING.—The American liner Phil- 
adelphia has sailed from Southampton having among her passengers 
a number of the members of the Educational Commission sent by 
Alfred Moseley to study the school system in the United States. 
As noted already, these include Prof. W. E. Ayrton, who has not 
been over here for some years. In an editorial article on the ap- 
proaching visit the London Times says: “We lack systematic or- 
ganization and facilities to bring the best education within the reach 
of all. * * * The best and most efficient technical instruction 
fails in its object if the intelligence is insufficiently developed. It 
is here, we suspect, that the United States, as well as Germany, have 
the advantage over us. The very freedom from old traditions and 
associations, such as encircle our public schools and universities, 
rendering them sometimes almost impervious to the breath of change, 
gives special interest to educational experiments in America.” 

BLOCKING A TROLLEY.—The modern trolley extensions often 
revive the old physical wars of steam railroad development. Last 


week, near Trenton, N. J., in order to prevent the Pennsylvania 
Railroad from interfering with its work while it put in a new trolley 
crossing over the tracks of the railroad company on a siding of the 


Belvidere Division in that city, the Johnson Trolley Company, build- 
ing links between New York and Philadelphia, erected a barricade 
of Belgian blocks and ties on the tracks. As soon as the local rail- 
road officials heard of it they had a freight train made up at Coalport, 
two miles distant, and backed at full speed against the barricade. 
The effort was successful in stopping the work. The two rear cars 
were wrecked, but the barricade went down like paper cards and the 
cars plunged through, tearing up the trolley company’s crossing. 
Head officials of each company were called and both sides stopped 
work pending an agreement by which the trolley can cross the tracks. 


NEW LIZARD LIGHTHOUSE.—A cable dispatch from Lon- 
don, of October 3, says: An important change is the great improve- 
ment in the flashlight from Lizard Point, which was put in opera- 
tion Thursday night. As all American travelers know, the Lizard 
light is the first they see from the ship on approaching the English 
coast. For more than one hundred and fifty years the familiar dou- 
ble lights have been shown from this promontory, but henceforth 
only one electric light will irradiate the sea. The light exhibits a 
flash every five seconds, and the concentrated intensity of each flash 
is such that the new Lizard light is said to be more powerful than 
any other lighthouse light in the world. It is expected that the in- 
creased power of the light will enable it to be seen a greater dis- 
tance, even when the atmosphere is dimmed by haze. The light 
will now show also more effectually to eastward vessels, and west- 
ward bound craft will find it easier to keep clear of the dreaded 
Manacles rocks and the outlying dangers of Lizard Point. 

MAGNETIC ROCKS IN ALASKA.—Note is made in the Eng- 
lish papers of the discovery of a considerable stretch of magnetic 
rocks off the coast of Alaska, where compasses have been inclined 
to go wrong. It is remarked, however, that Alaska has no monopoly 
in magnetic rocks that distress the mariner and surveyor. Not long 
ago a party of Russian explorers found their needle swing round 
180 degrees. Parry, in his second voyage in the Fury and Hecla, 
observed a considerable local deviation of the compass when off the 
shore of Igloolik. At Bluff Harbor, South Island, New Zealand, 
there is a focus of magnetism on the summit of the bluff; and dur- 
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ing the survey of South Island the officers of H. M. S. Acheron had 
to abandon the use of compass bearings. A similar disturbance was 
observed by Captain Creak when surveying near Port Walcott, 
Northwest Australia. He came across a submerged square mile of 
rock, which made the needle of his compass hop about 50 degrees 
and more from where it should have been. Upon the Norwegian 
coast in the Joedern province is a magnetic mountain, about a thou- 
sand yards long, but of no great height. Its influence is such that 
vessels venturing too near the coast lose their bearings, and some 
are wrecked. 


GIRL DISTRICT MESSENGERS.—The Kansas City Journal 
quotes Mr. Murphy, of the Western Union Telegraph Company, as 
follows, as to the district telegrafe girf messengers: “The plan is 
working well, and it will be a success. Since the plan was started 
I have had thirty-two girls employed, and only three have given up 
their places. These three girls had fathers who were union men, 
and they quit because they were required to work more than eight 
hours. The girls all like their work, and we find that the messenger 
service has been improved upon. The improvement consists in the 
willingness of the girls to work. There is only one woman on the 
force, and she is a widow, aged 23 years. She does the work of two 
boys, and is much more satisfactory. The boys used to get lazy and 
insolent, but it is not so with the girls. When they carry messages 
they are prompt and do not loiter on the way. At first the customers 
were loth to accept the girls, but they are now favoring them. Girls 
are employed at the sub-stations only. There are six at the Board 
of Trade, and they have done so well that business men have tried 
to take three of them away from us. It is my purpose to protect the 
girls, and they are not sent to any place of questionable character. 
An incident happened at the Board of Trade the other day that is 
significant of the way in which the girls are treated. One of the 
messengers had gone to the wrong floor and was looking for a num- 
ber, when she asked one of the men on trade to tell the way. ‘I’m 
going up to the next floor,’ said he. ‘I’ll take it for you.’ The girl 
gave him the message and it was not long until the man returned 
and gave her the slip that was to be receipted by the person who re- 
ceived the message.” 


ELECTRICITY AND SHADE TREES.—The Hatch Experiment 
Station of the Massachusetts Agricultural College has just issued a 
bulletin on the injury to shade trees from electricity. The pamphlet 
discusses the subject from various aspects, and illustrates damage 
due to current from railway and lighting circuits. Data are also 
given as to the resistance of trees. The results are thus summarized: 
The adverse conditions with which shade trees have to contend, in 
cities and towns, constitute a serious drawback to their development. 
A considerable amount of damage occurs to shade trees by wires, 
causing abrasions, destruction of limbs and leaders, burnings, and 
necessitating much injudicious pruning. The greatest amount of 
damage caused to trees by alternating and direct currents is by local 
burnings. The higher the e.m.f., the more injury is likely to occur 
to trees. There is practically little or no leakage from wires during 
dry weather. In wet weather, however, when a film of water is 
formed on the bark, more or less leakage is likely to occur, and if 
the insulation is insufficient and contact with the tree exists, ground- 
ing takes place, and burning due to arcing results. No authentic 
cases have been observed where the alternating current, employed 
for lighting service, has killed trees, though there are authentic cases, 
extremely rare, where the direct current, used in operating street 
railroads, has killed large shade trees. This has been accomplished 
by reversing the polarity, causing the positive current to traverse the 
rail and the return current the feed wire, which usually carries the 
positive. The high resistance offered by trees and plants in general 
setves as a protection against death from an electrical contact. The 
least resistance in trees occurs in the vital layer (cambium), and 
those tissues adjacent to it. Electric currents of whatever nature, 
when applied to plants of a certain intensity, act as a stimulus. The 
physiological effect of the direct current on vegetable life differs 
from that of the alternating: the latter current acts more as a stim- 
ulus to the plant than the former. There is evidence to support the 
idea that a current, of not sufficient strength to cause burning, may 
over stimulate the plant and cause a retardation of its activities 
which will subsequently result in death. Earth discharges during 
thunderstorms are more common than generally supposed, and they 
are known to disfigure and cause the death of trees. 
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LETTERS TO THE EDITORS. 


Theory of Ons. 


To the Editors of Electrical World and Engineer: 

Sirs :—The paper of Mr. R. R. Bowker on “Theory of Ons,” pub- 
lished in the ELectricAL Wor_tp AND ENGINEER, of September 26, 
is very stimulating to a tired imagination. When so complete a 
theory of the possible and the perhaps can be set forth in 100 short 
lines and contain only 61 distinct assumptions or might be’s, it cer- 
tainly shows that a vast field—an unexplored realm—is within the 
grasp of every one who can, for a moment, disentangle himself from 
commonplace facts and give his imagination rein. Mr. Bowker 
has conceived the happy expedient of creating ponderable matter 
out of imponderable ons by the exceedingly simple hypothetical 
process of putting them together and giving them energy. When 
some one else shall succeed in creating energy by a similar process 
we shall have solved the great question of the origin of the universe 
For surely, after having created matter and energy out of nothing, 
it will not be difficult to create nothing, the raw material. 

The most serious objection to Mr. Bowker’s generalizations, in 
his opinion, seems to be that in several distinct respects his assump- 
in accordance with the principles of the conservation 
This need not, however, give him any worry, as the so- 


tions are 
of energy. 
called conservation of energy is merely a statement of fact and cannot 
be claimed or dignified as a theory. The same may be said of the 
doctrine of the conservation of matter, which is another form of 
expression for Dalton’s law of individual and unchangeable atoms. 
All such mere statements of fact are easily brushed aside as the 
cobwebs of science by the hand of the theory-builder. 

Mr. Bowker is evidently a past master in the art of designing 
theories. But if the ions and the electrons are to be resolved into 
“ons,” what will become of the numerous recently started manufac- 
turers of fool’s gold, who depend upon electrons for their raw 
material ? 


PHILADELPHIA, Pa. C. J. REEb. 


Water Purification, Not Filtration. 


To the Editors of Electrical World and Engineer: 

Sirs:—In you issue of January 17 you give the first trustworthy 
and complete account of the ozone process of purifying public water 
supplies published in this country, and one which should be of great 
interest to all engineers, and officers generally, of city governments. 

So long and so persistently has water filtration been spoken of in 
American engineering reports and literature as though it were 
synonymous with water purification, that the impression of its being 
the only method of water purification worth examining, is at present 
fairly well established in the mind of the average citizen of the 
United States. Nevertheless, a rational consideration of the situa- 
tion should for years have been ready to welcome a process more 
perfect in the analysis of its operation than filtration. Such a one 
is the ozone process, which has thus presented itself from its very 
beginnings. If a small part of the money that has been voted under 
advice by cities in this country for experimental filtration plants had 
been spent in experimental purification works, there can be no doubt 
that the ozone process, and perhaps others, would by this time have 
been firmly established in the United States. We might thus have 
done the experimental work done by Siemens & Halske, of Berlin, 
at the cost of over a million marks ($250,000), or done better. As 
it is, we are obliged now to go abroad to learn how to purify water 
for domestic uses by this up-to-date method. 

Your January 17 illustrated article described the ozone purification 
works built for Wiesbaden and for Paderborn in Germany, by Sie- 
mens & Halske, a 1,500,000-gallon plant, and reported in success- 
ful operation. All this was news in the United States on account of 
the exclusiveness above referred to, with which for years, whenever 
it became a question of purifying water, only sand and mechanical 
filtration processes had been considered by the engineering profes- 
sion in this country, or by those who have made a business of ad- 
connected with it. 
From any professional standpoint this is surprising, and has, no 
doubt, done downright harm in the United States. That it 
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cease there can be no question, but it should never have come to 
pass, as the simplest theoretical considerations will prove. 

Sand filtration consists of a delicate operation which, to be suc- 
cessful, must be well and skilfully conducted, with a delicately con- 
structed, expensive apparatus, never failing and continuously. 

Mechanical filtration may be described in precisely the like terms, 
added to which comes the fact that it includes a dosing of the water 
supply, requiring for its proper performance a change in manipula- 
tion, during the hours of each day, in conformity to the results of a 
continuous chemical analysis of the water to be treated. Also a 
most careful and expensive handling of the product after filtration, 
and until it is consumed in covered reservoirs, or else the filtered 
water will spoil and become foul. 

In the natural course of events our American cities, from time 
to time, undergo political overturns or revolutions. Call them as 
one will, most of our cities, not infrequently, put their municipal 
works for years into the hands of unworthy servants. It would 
seem madness to entrust delicate operations, like those above de- 
scribed, in which negligence alone will suffice to corrupt the whole 
domestic water supply, into the hands of a changeable body like 
our city governments and its employees, or into hands that cannot 
even be trusted to keep the streets clean, let alone to properly pro- 
vide the water we drink. I do not know which is the most danger- 
ous, viewed from the standpoint just taken, sand filtration or me- 
chanical filtration, in which the one is liable to let into the drink- 
ing water of any one day, the accumulated and concentrated filth of 
a week or a month, while the other by error in makeup by excess of 
dose, or by other negligence would directly infect the water with 
chemicals deleterious to the public health. 

But so much must appear clearly by contrast, that a process of 
water purification which puts in nothing that is harmful, is better 
than one that puts into the water harmful matter, and a process 
that directly and instantaneously burns up animal and vegetable 
matter, is better than one that strains it out and accumulates it in 
its various degrees of putrifaction until it gets rid of it, partly by 
nitrification, but also largely by mere surface skimming. 

Probably a dozen or a score of filters for family use have been put 
on the market in .the United States every year for the past twenty 
or thirty years. Of course, we all know that none is used to any 
material extent in spite of plenty of typhoid fever scares, but in- 
stead the public is advised to boil their drinking water. So that 
here is a process constantly represented in the market by a score of 
devices, which the most intelligent family cannot be allowed to en- 
deavor to make practically useful, but which the employees of 
changeable municipal governments are expected to operate faithfully, 
diligently and ably every hour and day of every year. 

In comparison to this the ozone process from the beginning has 
offered nothing but success. Lack of knowledge or diligence can 
never render the water worse than it naturally is; excess of ozone 
makes the water sparkling, or passes off into the air; uniform atten- 
tion to simple duties burns out of the water all animal and vegetable 
matter, whether nauseous or only discoloring, and converts the same 
into harmless gases, that pass off or are absorbed. 

Earthy matter will for the great majority of cases be taken out 
by subsidence, before the ozone treatment, and can also be removed 
by processes in aid of subsidence, depending on the nature of the 
water to be treated. The preliminary operations, as a rule, remain 
the same, whether the water is to be filtered, or purified, but the 
ozone process takes the place of the final filtration, whether it be 
the only treatment of the water or the last one of a series. 

Accounts of filtration and of their allied sewage treatment works 
while they are new, and while their personnel is unwearied in good 
effort, are not to be trusted. They differ greatly from the true his- 
tory of the working of such plants for the ten years or more that 
follow. Many such plants go out of use, or are replaced by other 
sources of water supply, or of sewage treatment. 

The very same public officers, who have gone furthest in their 
study of filtration, when put to it to select drinking water for their 
own community, select initially purer water, at a greater cost, rather 
than water made better by filtration, at a less cost. “Innocence,” 
Thus the Massachusetts 
State Board of Health in 1895 state that although a filtered supply 
from the Merrimac River could be procured for the Metropolitan 
District for a sum of IO per cent. smaller than the same 
quantity of water would cost if taken from the Nashua River, and 
although “waters polluted as those of the Merrimac River at Law- 


they tell us, “is better than repentance.” 
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rence can be effectually filtered and rendered safe for domestic 
use,” they recommend the building of works to take water from the 
more expensive source of supply, now being constructed. 

This is not written by one having an interest in any ozone puri- 
fication process, except such as every good citizen or professional 
man should have in favor of progress to be made. 

Two ozone processes for purifying the domestic water supply of 
cities are in use in Europe, that perfected by Siemens and Halske, 
already spoken of, and the Otto process, whose promoters have en- 
tered into contracts for the purification of water with the municipali- 
ties of Paris and Nice. That American workers in this field could 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Comparison of Dynamo Designs.—Hosart.—The author proposes 
a term “specific output,” as a basis of comparison, of the merits 
3y taking L as the length in centimetres 
of the armature over the end connections and D the armature 
diameter in centimetres, the cylindrical surface of the armature 
becomes TDL. The rated output in watts equals W, the speed in 
revolutions per minute = r.p.m.; then the “specific output” equals 
W/TDL X r.p.m. In order to show that the “specific output” is 
a true criterion of the degree of commercial economy attained in a 
given design, the author constructs curves representing the total 
factory costs of lines of direct-current generators, manufactured 
by four different firms. They should present a straight line if the 
cost were truly proportional to D  L, and the author holds that 
the agreement between them and the plotted points is amply satis- 
factory to justify the assertion that the total factory cost of modern 
direct-current, barrel-wound generators for a given type and volt- 
age, is directly proportional to D & L. Such a matvhine is, therefore, 
considered to be of the most economical design, in which, when 
complying with a given specification, the maximum “specific output,” 
i. e., the maximum watts rated output per revolution per minute per 
square centimetre of armature surface, is obtained. The author 
illustrates the application of the “specific output” constant by com- 
piling a table for a number of machines and plotting curves for slow 
and high-speed designs.—Lond. Elec., September 11. 


of dynamo designs. 
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Armature Testing with a Milli-Voltmeter—CaLeE GouGcH.— 
The author describes a method of testing armatures with a milli- 
voltmeter and presents a number of diagrams showing the different 
windings and combinations. He claims for this method that its 
use will eliminate much of the uncertainty now existing regarding 
the faults in armature winding and prevent mistakes in connecting 
and winding railway armatures.—St. R’y Jour., October 3. 

Vector Diagram of the Single-Phase Induction Motor.—SuMEc.— 
A mathematical article of some length, with diagrams, in which the 
author describes a method for the construction of the vector diagram. 
He was not able to carry out practical experiments in order to verify 
his theoretical conclusions.—Zeit. f. Elek., September 6. 

LIGHTS AND LIGHTING. 
REFERENCE. 

Bremer Arc Lamp.—A note on the proposed amendment of the 
British patent No. 14,704 of 1899, granted to Hugo Bremer. The 
complete specification is printed, indicating the passages which are 
proposed to be amended.—Lond. Elec., September 11. 


POWER. 


Bridge Plant.—A long, well-illustrated article containing a de- 
scription of the new bridge plant of the Pennsylvania Steel Company, 
near Harrisburg, Pa. All the machine tools are driven by a 440- 
volt alternating-current; the overhead cranes are operated by a 
220-volt direct-current and a 110-volt current is used for the lighting 
service. All of the machine tools are operated by three-phase in- 
duction motors, most of them of the enclosed type. The air used 
for operating riveting tools, hammers, etc., is compressed in air 


compressors driven by electric motors. The alternating-current ap- 
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do equally well, and possibly better, is not to be doubted. A large 
field of operation awaits their efforts. 

Several years ago the writer became convinced that the ozone proc- 
ess had a beneficent future before it, and that its introduction into 
the United States should be worked for. He has been desirous of 
seeing it at least experimented with, or what would be much better, 
to see it exploited, in a business way, in the United States. 

It may be that on a business basis of this sort only can the de- 
sirable work of water purification make true progress in the United 
States, and if so, the more such forces are at work the better, 

New York Cry. CLEMENS HERSCHEL. 


ep 


paratus includes two 1,500-kw, one 180-kw and two 75-kw alter- 
nators, six 300-kw and two 200-kw rotaries and about 100 motors 
of from % to 350 hp. The direct-current apparatus includes one 
7-kw arc light generator, two 45-kw generators and about 150 multi- 
polar motors of from 2 to 75 hp each.—Eng’ing Record, September 26. 


REFERENCES. 


Steam Turbines.—PEeErkKInNSs.—An illustrated article on recent Euro- 
pean activity in the steam turbine field. The author gives a brief de- 
scription of several installations.—Electricity, September 9. 

Oil Engines for Electrical Use-—WatsH.—An article discussing 
the advantages of oil engines. Attention is called to the use of such 
engines in connection with portable electric light plants for the use 
of contractors, etc.—Elec. Rev., September Ig. 


TRACTION. 


Combined Railway, Lighting and Power System.—An article de- 
scribing the property of the West Penn Railway & Lighting Com- 
pany. The new system combines several smaller properties and 
furnishes service for what is known as “the coke region,” in Alle- 
gheny and Westmoreland Counties, in Western Pennsylvania. There 
is a central generating station in Connellsville and a number of 
sub-stations located at convenient points throughout the district. 
The plant may be said to be divided into two distinct parts, one of 
which is used for furnishing current for railway operation and 
the other for lighting and power plants. At present the railway 
current is supplied by three vertical cross-compound engines direct- 
connected to 1,000-kw alternators of the revolving field type. Three 
steam turbine units of 1,000 kw each are now being installed and 
these will be utilized for the lighting service. The power station 
at present has a capacity of 6,000 kw, but it can be readily enlarged 
to meet any additional demands. An interesting feature of this 
plant is the opportunity which it will afford for comparison be- 
tween the turbo-generating and the reciprocating engine equipments. 
The actual space required for the turbine unit is 59 per cent. of that 
required for the engine unit. In the present layout, turbine con- 
densers included, the total floor space for each turbine as compared 
with that for each engine, favors the turbine by 37% per cent. The 
difference in head room required for the two prime-movers is about 
7 meters, and the cost of foundations shows a considerable differ- 
ence in favor of the turbines. It is proposed to make a compar- 
ative performance test when the equipment is complete. All the 
high-tension apparatus are located in a separate building which has 
been especially designed with the view of isolating fires resulting 
from high-tension disturbances or possible ignition of transformer 
oil. The ground floor of this building is used for transformers, 
those for the railway system being arranged along one wall and those 
for lighting along the other. The high-tension switching apparatus 
occupy the third floor. The route of the transmission line avoids 
the coke ovens as much as possible, as it has been found difficult 
to preserve insulation in this district owing to smoke deposits upon 
the insulators. Both the lighting and railway lines are carried upon 
the same poles, transposition being resorted to in order to prevent 
induction. In the sub-stations all the high-tension apparatus is 
isolated in what is known as the high-tension tower, including trans- 
formers on the main floor and selector switches, poles and fuse 
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switches, and static interrupters upon the upper floor, the equip- 
ment being identical with the main station except in point of size. 
Current for the operation of cars is supplied through an overhead 
trolley, a single oo000 hard-drawn wire being used.—St. R’y Jour., 
September 5. 


Electric Tramways in New Zealand.—An illustrated description 
of the extensive electric railway system in and about Auckland, 
which city will be the first in New Zealand to have electrically- 
operated tramways throughout. The lines will extend to neighbor- 
ing suburbs, serving a total population of about 70,000. Center- 
pole construction is employed wherever the streets are wide enough 
and in other parts of the city side poles and span wires have been 
adopted. Span wire construction is uniformly used for curves and 
junctions. The power house equipment comprises 4 boilers, 3 hori- 
zontal cross-compound Corliss engines directly connected to direct- 
current compound-wound railway generators, the maximum engine 
capacity being about 2,000 hp.—St. R’y Jour., September 26. 


REFERENCES. 





Auburn & Syracuse Electric Railway.—A description of a new 
interurban railway system connecting the cities of Auburn and Syra- 
cuse, in New York State, which is chiefly interesting because it 
parallels and enters into direct competition with the New York 
Central’s steam line.-—St. R’y Jour., October 3. 

Expansion of Electric Railways in Massachusetts —ApDAMS.—A 
statistical article in which the author compares results obtained with 
electric traction to those with horse traction.—Scien. Am., Septem- 
ber 19. 

Electrolysis of Water Pipes——A note on the electrolysis of water 
pipes in the Boston Metropolitan district, with a statement on the 
subject from the report of the Metropolitan Water and Storage 
Board, describing the efforts made to overcome the trouble —Eng’- 
ing Record, September 26. 





INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Measurement of Velocities of Rotation.—Sarrort.—The author 
describes a stroboscopic method used by him for determining the 
changes in speed of rotation of alternators in parallel. The method 
depends upon the use of two stroboscopic discs with narrow spiral 
slits. If the spirals are arranged in opposite direction on two discs, 
the intersection of two slits will give a luminous point, and the 
respective vector will depend on the position of the two discs. If 
one of the discs is turned through a certain angle, the vector also 
increases, and the distance of the luminous point from the center 
gives exactly the position of the two discs with respect to each other. 
If one of the discs is fixed to the shaft of the machine to be tested 
and the other disc is turned by a motor running at constant 
speed, and the two discs move in the same direction, the luminous 
point will present a fixed circle, if the discs have the same speed. 
But if the one disc constantly changes its speed, the luminous circle 
will alternately contract or expand. The author describes tests made 
with this method on two three-phase, 250-kw, 42-period alternators, 
connected in parallel, the maximum angle deviation being found as 
190/100. The author mentions several other cases where the method 
might be used to advantage.—Zeit. f. Elek., August 23, 30. 


Large Generating Sets.—An illustrated description of the large 
generating sets now in course of erection in the new electricity works 
of the Manchester (England) Corporation. Particulars of the en- 
gines are given. There are two of them, of a normal output of 6,000 
ihp each, and an emergency output of 6,500 ihp for two hours. They 
are of the triple-expansion vertical type, with four cylinders and 
four cranks each. They are said to be the largest engines yet in- 
stalled for electrical generation in England. The alternators are 
of the three-phase type, generating at 6,300 to 6,500 volts, at 50 
cycles. The normal output is 3,750 kw, with a power factor of 0.87, 
and 4,250 kw with a power factor of unity, while the emergency 
load for half an hour is 4,900 kw. The armatures are of the sta- 
tionary type, the magnets being carried on the periphery of the 
fly-wheel. The magnet poles are provided with amortisseurs to 
facilitate parallel running and to prevent hunting. The temperature 
rise of any part of the machine above that of the surrounding air, 
after 24 hours’ run at full normal current, is not to exceed 70° F. 
The mean fall or rise of pressure between no load and full load 
or vice-versa, is not to be greater than 7%4 per cent., with a power 
factor unity, or 18 per cent. with a power factor of 0.87. The ar- 
mature must stand a dead short-circuit for two minutes without 
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injury and the current must not exceed four times the normal. The 
alternators must be able to endure an overload of 15 per cent. on 
emergency for half an hour and are to be capable of running in 
parallel with each other and with the existing machinery on non- 
inductive and. inductive loads and at all loads——Lond, Elec. Rev., 
September 18. 

New Forms of Resistances.—Vo0GELSANG.—A long article in which 
the author describes some of his recent constructions of rheostats 
for continuous connection and for transient loads. An apparatus 
of the first type shows a number of spirals, each mounted on a 
porcelain roller and arranged on both sides of a sheet of iron. The 
latter effects a very favorable distribution of the heat generated in 
the rheostat so that the spirals can be loaded much more than 
usually. Other constructions are described in detail. A construction 
of the second type depends upon the use of thin metallic tubes, 
having a thin interior lining of asbestos. The resistance spiral is 
introduced into the tube, so that it fixes itself against the wall. 
The tube is then filled with burnt cement and closed with porcelain 
stoppers of peculiar form. Several forms of apparatus are illus- 
trated.—Elek. Anseiger, September 6, 13. 


REFERENCES. 

High-Voltage Switchboards and Apparatus.—KINSBRUNNER.—An 
illustrated description of several types of constructions. The last 
part is devoted to a description of the Ferranti system of cellular 
switchboard construction, illustrations of which are given. The 
advantages of this system over the others are set forth.—dZeit. f. 
Elek., August 30. 

Regulation of Transmitted Power.—Apvams.—The author discusses 
the different conditions which are required in the regulation of trans- 
mitted power owing to the nature of the load. He considers various 
cases of distribution from a common center with regard to the ad- 
visability of establishing or omitting sub-stations at the points of 
distribution of the consumers’ circuit. He then reviews the various 
methods for the regulation of the voltage of transmission at the 
generating stations and the final regulation at the sub-stations.—Elec. 
Rev., September 12. 

Electric Station Practice —Ravc.irFE.—The continuation of the 

serial previously mentioned in the Digest. The various conditions 
governing the location of a central station are considered, after 
which the construction of the building is discussed at some length. 
Electricity, September 16, 23. 
Trend in the Development of Sub-Station Apparatus.—MILLER.— 
An article reviewing the development of the apparatus at the sub- 
scribers’ end of the telephone connection and the gradual elimina- 
tion of devices, which had to be operated by the subscriber. The 
advantages gained ‘by this procedure are enumerated.—Telephony, 
September. 





Central Station at Brusscls—The second part of the article pre- 
viously noted in the Digest, containing a description of the elec- 
trical equipment in the new station.—L’/nd. Elec., September 10. 


WIRES, WIRING AND CONDUITS. 


Aluminum as an Electrical Conductor—KerrsHaw.—A paper read 
before the recent meeting of the British Association for the Ad- 
vancement of Science. The author deals briefly with the production 
and price of aluminum, the relative costs of copper and aluminum 
and the installations of aluminum for conducting purposes. He then 
gives the results of durability tests of aluminum and other metals 
under atmospheric exposure for nearly three years. Rods and wires 
cut into 2-ft. lengths, were tested by placing them upon glass in- 
sulators in a horizontal position and exposing them on a roof. In 
summarizing the results, the author states that all the samples of 
aluminum gained in weight during exposure, and that all were pitted 
and corroded, especially on the under sides, where the water drops 
had collected and dried. The rods appeared to have suffered rather 
less than the wires and the author considers it, therefore, probable 
that in the process of drawing down into wire the aluminum un- 
dergoes physical change. Galvanized iron wires though unchanged 
in appearance, gradually lost in weight, the loss being a progressive 
one and greatest in the third year. Copper and tinned copper wires 
stood the exposure best, but the latter had lost nearly the whole of 
its tin covering by the end of the second year. In conclusion the 
author states that he does not wish to base any unfair conclusions 
upon the results obtained in these exposure tests. It was, however, 
only a fair deduction to assert that aluminum manufacturers have 
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yet to prove the metal to be a satisfactory and durable substitute 
for copper in bare overhead transmission lines, or for electrical work 
which involves exposure to climates near the coast. In the discus- 
sion following the paper, Hopkinson stated that he had used alu- 
minum for tramway purposes, but it had to be discarded. The prin- 
cipal difficulty was encountered on account of the high coefficient 
of expansion of the metal, the wire sagging down to a serious extent 
in hot weather.—Lond. Elec. Rev., September 18. 


ELECTRO-PHYSICS AND MAGNETISM. 


Contact Potentials —Hestuus.—An abstract of an article giving 
the author’s investigations of the influence which the degree of 
polish and the superficial density of bodies have on the difference 
The author arrived 
at the following conclusions: In all that of the two 
surfaces of a particular metal, which is most polished, becomes 
positive. If two different dielectrics are brought into contact, the 
hardest one ordinarily becomes positive; the contrary takes place 


of electric potential produced by their contact. 


cases, one 


with the metals; the numerous exceptions can be easily explained. 
A body of hard material, but which presents on account of its struc- 
ture, few points where contact is possible, behaves like a soft sub- 
Glass wool, for instance, becomes negative in contact with 
cloth, ordinary absorbent cotton, porcelain and glass. Hygroscopic 
surfaces, poorly dried, become positive like the water itself. A body 
which easily crumbles into dust, or a glue-like body, which leaves 
traces on the surface with which it was in contact, always becomes 
negative. This fact explains numerous variations in the sense of 
electrification of the same pair of bodies, through contact or by 
rubbing them against each other. Ebonite, for instance, becomes 
negative when in contact with emery paper, but it is positively elec- 
trified when it is rubbed with the paper in order to polish it. Two 
pieces of quartz, of sugar or of pyrite, which give a phosphorescent 
light when knocked against each other, are both positively electrified. 
The particles produced by the knocking, however, if allowed to fall 
on an electrometer, charge the latter negatively —L’Eclairage Elec., 
from Journal de la Societe Physico-Chimique Russe, 


stance. 


September 5; 
T. 34, p. I-14. 
REFERENCE. 

Tron-Clad Magnets for Braking Purposes —HeELLMUND.—An illus- 
trated article on the construction of such magnets. The author con- 
siders the action of the stray field, which for small lifts can be dis- 
regarded, but has to be taken into consideration for larger ones. The 
effects of a dissymmetric distribution of the field are also disad- 
vantageous as leading to more or less losses by friction. A mathe- 
matical calculation is given for the determination of the most favor- 

able diameter of the core.—Elek. Zeit., September 3. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Lead Salts by Electrolysis —E.Lss AND NuEBLING.—An article con- 
taining a description of the work of the authors on the production 
of various lead salts by electrolysis. They succeeded best in obtain- 
ing lead tetrachloride. The vessel used for this purpose consisted 
of a receptacle of glass with a porous cell arranged therein. In the 
cell there was suspended a lead plate, serving as cathode; on both 
sides of the cell strips of lead were fixed which served as anodes 
and on the bottom of the glass vessel there rested a carbon plate, 
serving as auxiliary anode. The liquid in the cathode cell was dilute 
hydrochloric acid of about 1.1 specific gravity, while a 1.8 specific 
gravity acid was used in the anode compartment. The temperature 
must be below 10° C. The idea of using different anodes is that 
dichloride of lead is formed at the regular anodes, while free chlorine 
is generated at the carbon anode, which chlorine then affects the 
conversion of the dichloride of lead into the tetrachloride. The 
authors isolated various double salts of this substance. They also 
worked with hydrobromic, hydroiodic, chromic, phosphoric and hy- 
drofluosilicic acid as electrolytes —Zeit. f. Elektro. Chem., Septem- 
ber 17. 

Industrial Electrolysis of Water—Scuoor.—An article reviewing 
the processes for the electrolysis of water, which are used in practice. 
The Garuti, the Schmidt and the Schoop processes are described 
as carried out by the Societe Oxhy- 
The ap- 


briefly. The Garuti process, 


drique in Brussels, has been recently noted in the Digest. 
paratus of Schmidt consists of bipolar iron’ electrodes, connected in 


series, the apparatus having an outward appearance similar to a 


filter press. These two systems use alkaline electrolytes. Schoop 


works with an acid electrolyte and uses tubular electrodes of lead. 


Vor. XLII, No. 15. 


The voltage taken by each cell amounts to 3.3 to 3.6 volts. The 
author states that the generation of oxyhydrogen gas is absolutely 
excluded in this process. Extended results on a practical scale have 
shown that one electric horse-power-hour furnishes 48.75 liters of 
oxygen and 97.5 liters of hydrogen, equivalent to a consumption of 
6.2 to 6.8 horse-power-hours per cubic meter of oxyhydrogen gas. 
The gases .are very pure, but the oxygen contains a considerable 
amount of ozone. The greater part of the article is devoted to a 
discussion of the industrial and therapeutical applications of hydro- 
gen and oxygen, the welding of metals being described and illus- 
trated. Aluminum is stated to be easily welded by means of the 
oxyhydrogen flame. The welding is autogenous, no solder of any 
kind being required, not only for aluminum, but also for other metals. 
Electrochem. Zeit., September. 
REFERENCES. 

St. Louis Exposition and Electrochemistry.—An article stating 
that the present space requirements of the electrochemical exhibits 
exceed 10 per cent. of the exhibit area of the Palace of Electricity ; 
complete processes will be shown in operation. An historical ex- 
hibit will be made by the American Electrochemical Society. This 
society will be in charge of the electrochemical section of the Inter- 
national Electrical Congress.—Electrochem. Ind., September. 

Pioneers in Electrochemistry.—The continuation of this serial 
contains an account of the life and work of Charles S. Bradley, with 
his portrait—Electrochem. Ind., September. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Discontinuous Mercury Arc.—Ka.itr.—The author describes an 
apparatus which permits taking a discontinuous current from a 
source of direct current. The apparatus is illustrated in the adjoin- 
ing figure. It consists of the tube, K, 
with the globular bulb, l’, into which 
is inserted a metallic rod, M. The 
contained in |’, and a 
vacuum can be maintained therein. 
The construction is such that the 
metallic rod is movable enough to be 
brought nearer to or further away 
from the mercury. B is a source of 
direct current of about 110 volts, J 
a hot-wire ammeter, C a direct-cur- 
rent ammeter with permanent mag- 
net, E a hot-wire voltmeter, A a di- 
rect-current voltmeter, also with per- 
manent magnet, FR a rheostat, L, and 
h, two inductive resistances, which 
can be short-circuited if desired. The 
passage of current with this appara- 
tus under the proper conditions is dis- 
continuous, as the indications of J 
and C, E and A are not the same, but 
show higher values on the hot-wire 
instruments. Discontinuous passage of current takes place only when 
the current flows in the direction from mercury to the rod. The 
author explains the phenomenon as follows: By the first passage of 
the current, mercury is vaporized and a vapor layer is formed between 
the rod and the mercury. This is non-conductive for the direction of 
the current from the mercury to the metal, like in the Cooper Hewitt 
apparatus, and the current is, therefore, interrupted. As the forma- 
tion of vapor ceases, metal and mercury come into contact again, 
and the operation is repeated. There appears, therefore, a phe- 
nomenon like the one in the Wehnelt interrupter. With the opposite 
direction of current a constant passage of electricity takes place, just 
as in the Cooper Hewitt apparatus when the arc is struck from metal 
to mercury. A pressure of 22 to 70 mm. of mercury was found to 
be most favorable. The author concludes by describing a con- 
trivance by which he was enabled to measure the periodicity arid the 
kind of interruption —Zeit. f. Elek., August 30. 

Testing Method for Magnetic Metals—FratcHet.—An article il- 
lustrated by diagrams, in which the author describes a method for 
testing magnetic metals for mechanical properties. The principle of 
the method depends on the variation of the reluctance of a steel bar 
subjected to a pull in a strength testing machine. The test bar is 
pulled with “a constant speed,” and it is arranged as the core of a 
coil with two superposed windings, comprising a primary circuit 
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connected to the terminals of a battery and a secondary circuit con- 
nected to a galvanometer. This latter circuit is, therefore, traversed 
by a variable flux, which is closed through the test piece and the 
frame of the testing machine, and the variation of this flux is meas- 
ured at every instant by the galvanometer deviation. The flux varies 
on account of two distinct reasons: Ist, the continual modification 
of the dimensions of the test bar, that is, increase of length and de- 
crease of cross section; 2d, the change of the molecular structure of 
the metal, under the influence of the variable pressures. The author 
claims that this method of testing makes it possible to easily obtain 
exact data on the mechanical qualities of the metal subjected to test, 
and on the treatment which it has undergone (annealing, forging, 
hardening, tempering). The molecular deformations produced by 
the pulling of the test bar are in some way rendered visible and par- 
ticularly the passage from the elastic to the plastic period admits of 
observations relative to the degree of homogeneity of the metal.— 
L’Eclairage Elec., September 5. 
REFERENCES, 

Testing Insulators.—RtittTEr.—A long illustrated article describing 
the electrical installations at a German insulator manufacturing 
plant, for the purpose of testing their insulators with very high 
potential, before they leave the works. Insulators for 5,000, 10,000, 
20,000 and 50,000 volts are tested with 20,000, 30,000, 50,000 and _ 100,- 
000 volts, respectively. The arrangement of the appliances for test- 
ing is described in detail—Schweiz. Blaett. f. Elek., July 8, 22, Au- 
gust 8. 

Direct-Current Measuring Instruments.—A didactic article deal- 
ing with direct-current measuring instruments. The construction of 
voltmeters, ammeters, recording voltmeters and recording ammeters 
is described, diagrams of connections are given and the various ses 
of the instruments are explained—Amer. Elec., September. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Telephone Cables with evenly distributed Self-Induction—HOote- 
ZALEK AND EpeLinGc.—An article containing the result of an investi- 
gation undertaken for the purpose of ascertaining how far it is pos- 
sible, by surrounding copper cables with iron wire, to prevent the 
damping of the current waves and whether this method of increas- 
ing the induction would be able to enter into competition with the 
Pupin system of interrupting the conductor at predetermined places 
and inserting coils of high self-induction. Of the different methods 
for increasing self-induction by surrounding cables with inductive 
material, only the covering with iron is practically available. As 
telephonic currents are alternating currents of high frequency, the 
use of a tubular cover is impossible on account of eddy current 
losses. Therefore, the iron must be divided up as much as possible, 
and it would be best to use rings of thin sheet iron. On account of 
practical constructive considerations, however, the covering of the 
cables is accomplished by winding the cables with a coil of this iron 
wire. The authors give a mathematical investigation of the elec- 
trical constants of such cables and their influence on the damping 
of the current waves. From this calculation they find that the self- 
induction increases in a linear ratio with the logarithm of the diame- 
ter of the iron covering, and therefore the enlarging of this cover- 
ing beyond a certain small thickness no longer gives any practical 
advantage. As far as the capacity is concerned, they calculate that 
the iron covering has a very unfavorable influence by increasing it. 
The authors then investigate the influence of the iron covering on 
the damping of the telephonic current waves and calculate the theo- 
retical damping constants for various cables with and without iron 
covering. They then give the results of measurements on cables 
which had been constructed for this particular purpose, and were 
several hundred meters long. A table is given containing the results 
of these measurements, which show a very close agreement between 
the results calculated theoretically and obtained practically. A table 
is also given of a number of measurements to ascertain the influence 
of the number of windings of iron wire per meter length. As a 
comparison of the efficiency of covered cables and cables with in- 
duction coils (Pupin), the authors calculate a practical example, 
from which they deduce that the damping constant of the cable with 
coils is nearly three times smaller than that of the iron-covered 
cable. As the length of cable over which sufficient communication is 
possible, is inversely proportional to the damping constant, the cable 
with coils can transmit to three times greater distances than the iron 
covered cable. The general conclusion to which the authors arrive 
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is that the cable with coils is not only in efficiency, but also in economy 
of constructive material quite considerably superior to the iron- 
covered cable. It results therefrom that the use of iron-covered 
cables cannot come into consideration for ordinary telephone cables, 
which are laid in the ground or in tubes. The authors think that for 
sea cables also the use of iron covers will soon be abandoned, and 
cables with coils employed, as the technical difficulties in the con- 
struction of the coils are not great.—Elek, Zeit., September 17. 


The Rowland Telegraph.—Piccon1t.—A short article relative to 
the recently completed installation of the Rowland system on tele- 
graphic lines between Rome and Naples. The author gives his ob- 
servations on the practical working of the apparatus, and discusses 
various advantages of the system from the operator's standpoint. 
He states that he was able to transmit, in regular business, fifty 
telegrams an hour, after hardly a week’s practice, not exceeding two 
hours a day. Although the apparatus cannot yet be said to be per- 
fected, it is already able to give good results. The work it 1s actually 
doing, with a staff as yet imperfectly acquainted with it, may be cal- 
culated at a figure much superior to that of a Baudot quadruplex. 
The system was recently described at length in the ELectricAL WorLp 
AND ENGINEER.—Giornale dei Telegraphisti, July. 


MISCELLANEOUS. 


Magnetic Separation of Ores.—Fapsre.—An illustrated article in 
which the author describes the latest progress in the magnetic sepa- 
ration of ores. He describes especially several recent types of the 
Witherill separator, as built by the German licensee, the Metallur- 
gische Gesellschaft of Frankfort. The first machine has two south 
poles opposed to one north pole, which construction permits ob- 
taining a very concentrated field. The ore is carried past the poles 
on a moving belt; the wear and tear on these belts is said to be very 
small, one outfit lasting for 30 days of 20 working hours, which rep- 
resents an expenditure of 0.00255c. per 1,000 kilograms of material 
treated. To separate spathic iron ore from zinc blende, one hecto- 
watt-hour is required for 1,000 kilograms of ore. Several other types 
are briefly described and illustrated, and a table is given of experi- 
mental results obtained.—L’Eclairage Elec., September 5. 





Plant for Westinghouse Foundry Company. 


The completion of the plant of the Westinghouse Foundry Com- 
pany at Trafford City, Pa., marks another step in the development 
of the great industrial organization known collectively as the West- 
inghouse Companies. Formerly these companies obtained their sup- 
ply of castings from foundries located in Cleveland, O., Allegheny, 
Pa., and Pittsburg, Pa. Hereafter all of this product will be sup- 
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FIG, I.—ENGINE ROOM, 


plied by one foundry plant located at Trafford, 17 miles east of Pitts- 
burg, on the P. R. R., and connected with the Westinghouse factories 
in East Pittsburg by a single track railroad of standard gauge and 
heaviest type of construction. This road, which has been built by 
the Westinghouse Companies and named the Westinghouse Inter- 
works Railroad, also intersects the town of Wilmerding, situated 
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about half way between Trafford City and East Pittsburg, where 
the great works of the Westinghouse Air Brake Company are 
located. 

The entire tract of land purchased at Stewarts Station (now 
Trafford City) by the Westinghouse Companies consists of 600 
acres, of which 130 acres were allotted for the foundry site. This 
provides sufficient room for the present foundry buildings, includ- 
ing the iron foundry, the brass foundry, the pattern shop, the pat- 
tern building and power house, all of which are now completed, and 
offers room for the future construction of additional manufactur- 
ing plants. 

The power house is 320 ft. long by 56 ft. wide, with a chimney 7 
ft. inside diameter and 170 ft. high. The boiler plant at present 
consists of 5,000 hp of Babcock & Wilcox boilers, with ample re- 
maining space for double this equipment when the future growth 
of the plant requires it. The furnaces are supplied with Roney auto- 
matic stokers and the coal is handled by a “Link-Belt” conveyor. 

The engine room is sufficiently large to accommodate two hori- 
zontal cross-compound Westinghouse-Corliss steam engines, having 
a capacity of 1,000 hp. One of these is now installed and direct con- 
nected, as shown, to a 600-kw alternating-current, three-phase gener- 
ator. A Westinghouse vertical gas engine, having a capacity of 175 
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The first building for foundry purposes, which is now erected and 
in operation, adjoins the pattern shop with a space of 100 ft. between 
them. It is of brick and stone construction on concrete foundations, 
and is 612 ft. long by 184 ft. wide, the walls being 36 ft. at the eaves 
and 8o ft. at the peak. As will be seen in the accompanying illus- 
tration, Fig. 4, it is divided transversely into three bays, the center 
being 8o ft. wide and those on either side 60 ft., 6 in. wide. The bays 
are transversed by three traveling cranes, the centre being of 100 
tons, and the two others of 60 tons capacity, all of the Sellers two- 
trolley type. Each of the side bays has three cranes of the Morgan 
type of 20 tons capacity each. 

In addition the centre bay has on either side special runways un- 
derneath those for the cranes just mentioned, and these accommo- 
date four traveling jib cranes, two in each runway. These cranes, 
which are illustrated in the accompanying engraving, Fig. 2, reach 
out into the centre bay about 35 ft. As the largest molds will al- 
ways be arranged close to the side bays, they are thus intended to 
handle all the work of setting and drawing patterns, setting cores; 
in fact, doing all the work of the foundry except that of the very 
heaviest nature. A track from the main railroad system runs 
through each end of the building to co-operate with the larger 
cranes in the transportation of raw material to and from the foun- 


Fic. 2.—PArTIAL VIEW OF THE FOUNDRY, SHOWING TRAVELING CRANES. 


hp, is also in place, and is direct connected to a 120-kw double- 
current generator. This engine draws its supply of gas from a well 
1,900 ft. deep, built on the property in addition to the plant. 

The current from the steam-driven plant is used during the day 
for operating the cranes and other power motors about the factory, 
and for such electric lighting as may be necessary during the day 
time. The gas engine plant is used for lighting and power at night 
only. An underground tunnel 6 ft. square and thoroughly water- 
proof connects the power house with the various buildings, and in 
this are installed all electric light conduits and piping for steam, air 
and water. 

The machine shop is equipped with tools and such other appliances 
as are required in the maintenance of a great plant of this charac- 
ter. The pattern shop and storage building is 605 ft. long by 8o ft. 
wide; the pattern shop occupies 160 ft. of the north end, and is two 
stories high. It is supplied with the most complete equipment possi- 
ble of tools and appliances for woodworking, and particular atten- 
tion has been paid to the matter of lighting. The general artificial 
illumination is by arc lamps and the direct illumination for the tools 
and work is effected by means of Nernst lamps 


dry, and a narrow-gauge railway transverses the side bays from end 
to end and works conjointly with the smaller cranes above men- 
tioned. To serve the storage yard for handling flasks and heavy 
apparatus connected with the foundry operations, runways are pro- 
vided equipped with double trolley traveling cranes of 50 tons 
capacity. 

The molding equipment consists of three cupola furnaces of 18 
tons capacity per hour, each served from platforms to which the 
raw material is raised on lifts operated by hydraulic power supplied 
from the power plant. As it is not an uncommon practice in foundry 
work to hold molten metal for three hours or more, it would easily 
be possible with this equipment to pour a casting of 200 tons in 
weight should this ever be necessary. By the use of the air furnace 
method of melting iron, metal 50 per cent stronger than that from 
the cupola may be obtained, so that all large and important cast- 
ings are usually made of the former metal. The core ovens are sit- 
uated opposite the melting plant and crosswise of the building. 
These are arranged to be heated either by coke or natural gas. 

Adjacent to the main approach to the foundry buildings is a brick 
building of two stories in height in front, which is occupied on the 
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first floor by the business offices of the Westinghouse Machine Com- 
pany’s foundry department, and the superintendent and his staff. 
The second floor is used as a draughting room, and the rear of the 
building, which is only one story in height, serves as a brass foundry, 
the space being 4o ft. by 80 ft., and containing six pit furnaces. 
Other buildings are a sand house and the laboratory and lavatory 
building. The normal number of employees in the foundry is about 
600, but in busy times as many as 1,000 can be readily accommodated. 





FIG, 3.—VERTICAL GAS ENGINES. 


The location of the works in a locality somewhat distant from the 
Pittsburg labor market, has given rise to a neighboring industrial 
town, which is rapidly growing in population. One of the unique 
features of the town is that it is built on several terraces which 
nature, aided by the landscape gardener, has cut from the hill in 
front of the factory. It may here be mentioned that the English 
Westinghouse Works are located in a district of Manchester, Eng- 
land, known as Trafford Park, and doubtless the present town thus 
derived its name. One of its most interesting buildings is Trafford 
Inn, which is designed to fill not only the requirements of a first-class 
hotel, but to supply also many of the features of a casino. The build- 
ing has been handsomely constructed of pressed brick with stone 
trimmings, and is of a sufficient size to accommodate 75 guests. 
The general internal arrangement is on the bachelor club plan, 
the idea being to provide to the well-to-do employees of the foun- 





FIG, 4.—GENERAL VIEW OF INTERIOR OF FOUNDRY. 


dry who have no families such comforts and accommodations as 
will render occupation at the Trafford plant most desirable. A 
large reading room on the first floor adjoins the dining-room, and 
these two rooms by being thrown together can be used for meetings 
and entertainments. The town has been laid out for about 2,000 
building lots, and space has been left for several parks, all of which 
are thickly wooded. A large number of houses have already been 
erected. These are of brick and stone construction, and vary in size 
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from six to nine rooms each. The regular purchase price of these 
houses and lots has been based on the cost of building in large 
numbers at one time without profit to the projectors, thus placing 
them within the range of employees with the idea of inducing them 
to live adjacent to the plant rather than in other towns on the line 
of the railroad. 





Power Factor Indicator. 





The accompanying illustrations show a power factor indicator 
made by the General Electric Company for use on balanced systems 
only, either three-phase, three-wire or two-phase, three or four-wire, 
and particularly adapted for the needs of generating and sub-station 
systems operating rotary converters. In appearance the instrument 
corresponds to horizontal, edgewise alternating-current instruments 
made by the same company. 

The instrument is so designed as to involve small loss of energy. 
Capacities up to and including 200 amperes do not require current 
transformers when for use on potentials of 2,500 volts or less. Above 
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FIG. I.—POWER FACTOR INDICATOR, 


200 amperes or for use in connection with systems in excess of 2,500 
volts, one current transformer is required for each instrument. In- 
struments for use on systems of 750 volts or less may be operated 
without potential transformers In excess of this voltage, two po- 
tential transformers are required for use in connection with each 
instrument. 

Current and potentia! transformers already in use on existing 
boards of General Electric manufacture, and used at the standard 
secondary ratings established in connection with the same company’s 





FIG. 2.—POWER FACTOR INDICATOR. 


alternating-current instruments, may be utilized in operating power 
factor indicators, provided the addition of the power factor indicator 
does not increase the total load on the secondary of the current or 
potential transformers beyond the specified limits. The power factor 
indicator may be regarded as adding the same load as would a sec- 
ond indicating wattmeter. The instrument is manufactured with 
one standard scale, .60-1.00-.60, indicating down to 60 per cent. 
power factor for leading or lagging current. 
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Equipment for Canadian C opper Plant. 


Electricity will be largely utilized for the purpose of operating the 
plant of the Canadian Copper Company, which is now under con- 
struction at Copper Cliff, Ont. The company is controlled by the 
International Nickel Company, 74 Broadway, New York. 

The power plant has been designed with a view to the ultimate 
installation of a 1,000-kw equipment, but in the first instance only 
400 kw will be put in. The contract for the generators calling for 
two alternating-current machines of 200 kw capacity each has been 
awarded to the Canadian General Electric Company. They will be 
direct connected to tandem-compound condensing engines of 300 hp 
capacity each, which are to be built by the Robb Engineering Com- 
pany, of Amherst, Nova Scotia. 

The Aultman & Taylor Company, of Mansfield, O., has secured 
the contract for the boilers through Thayer & Co., 39 Cortlandt 
Street, New York. The condensing equipment will be built by the 
Alberger Condenser Company, 95 Liberty Street, New York. Two 
electric cranes of 40 tons capacity each have yet to be ordered, and 
eventually the company’s mines will be electrically operated, which 
will necessitate the purchase of several motors, etc.. The power 
house is being constructed and equipped under the supervision of the 
Engineering Company of America, 74 Broadway, New York. 


Six Pole Enclosed Type Direct Current Motor. 


The Emerson Electric Manufacturing Company, of St. Louis, long 
and well-known for their success in the field of alternating-current 
motors, have of late been developing a line of direct-current motors, 
and are now introducing these machines to the market. These mo- 
tors are particularly adapted for the purpose of operating individ- 
ually driven machinery in accordance with one of the most marked 
tendencies of the day in electric power development. We are enabled 
to illustrate herewith a six-pole entirely enclosed type of Emerson 
direct-current motors for slow and medium speeds, the complete mo- 
tor being shown in Fig. 1, and the details in Figs. 2 and 3. These 
motors are built in four sizes of frames, developing from % to 2% 
hp, and are, in fact, the outgrowth of a line of smaller multipolar 
motors, a large number of which are now in service under severe and 
varying conditions. 

One of the new features of this motor, as shown in Fig. 2, is 
that the armature and commutator are mounted on a cast-iron sleeve, 
self-contained, instead of being assembled directly on the shaft in 


the usual manner. The shaft is pinned into this sleeve,’as will be 


FIG, I.—-ENCLOSED MOTOR. 

seen, and can be readily removed and replaced by an extended shaft 
of the 
pensed with and the change can be effected without disturbing the 


driven machine if desired. In this way couplings are dis- 


relative position of the armature to the commutator. The armature 


itself is of the small engine type, having closed slots and no band 


wires. It is built up of toothed laminations of mild steel, with coils 


dipped and baked and well insulated from each other and from the 


armature core. These motors may be reversed by simply changing 
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the connections of the armature on the binding post plate without 
removing the motor covers. Each plate is stamped “shunt” or 
“series” to indicate the winding of the motor, and also bears the word 
“reverse” close to the armature leads. For convenience in reversing 
the direction of rotation, the armature leads may be conducted to a 
special switch at some convenient point, as a single adjustment of the 
rocker arm may be secured, at which the motor will operate satis- 
factorily without sparking. 

The field is composed of mild steel laminations of high magnetic 
quality, which are specially treated before being placed in the motor 
frame. The field coils are form wound and heavily taped to prevent 
mechanical injury. 

The commutator is unusually large and is made from hard-drawn 
copper bars and best mica. As noted above, both armature and com- 
mutator are mounted on a ventilated sleeve surrounding the shaft, 
so that in case the shaft becomes worn or cut it may be removed and 
replaced without disturbing the bars of the commutator or the arma- 


FIG, 2.—ARMATURE, 


ture coils. Motors of the 4 and %-hp sizes are fitted with 34-inch 
tool steel shafts accurately ground to size, running in self-aligning 
phosphor-bronze bearings of the wick oil type. Larger motors are 
equipped with self-aligning oil ring bearings and proportionately 
larger shafts. 

The end housings of these machines, shown in Fig. 3, are con- 
centric, and may be moved one-quarter or one-half way around, keep- 
ing the oil wells upright; if it is desired to operate the motor in an 
inverted or semi-inverted position, on wall or ceiling. 

Carbon brushes of the radial type are supplied. The brush holders 
are mounted on fibre insulating plates, which give a long break for 
possible grounds likely to be caused by oil and dirt in a small en- 
closed motor. Owing to the design of the brush-holders the motor 
may be reversed without readjusting the brushes. The rocker arm 
is set to the point of best commutation after test, but if necessary 
the brushes may be readjusted by loosening the thumb nut outside 
the cover. 

The brush-holder springs are of tempered steel wire, and owing to 
their design, give practically an even tension throughout the entire 


FIG, 3.—ENCLOSED MOTOR WITH ENDS OF CASING REMOVED, 


range of the brush. As they are fastened directly on the fibre insulat- 
ing plates holding the brush-holders, they carry no current and can- 
not become heated from that cause. 

These motors in sizes up to % hp are furnished with 3-inch iron- 
flange paper pulleys for 2-inch flat belt, and with removal bases, 
hp are 


Frames larger than ™% 
‘| 


slotted to permit of belt adjustment. 
diameter, 4-inch 


equipped with crowning face, iron pulleys, 4-in¢ 


face and oil pan bases, complete with slide rails and set screw ad- 
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justment. The smaller motors are finished in black japan, and the 


I and 2-hp frames are filled and finished with a high-grade machine 
enamel paint, almost equal to japan in lustre. 





_———_—__—____. 


The Electrical Pole Industry. 


It is probable that the pole will long remain one of the most prom- 
inent and typical features of electrical development, and that the 
various public services, such as the trolley, the telephone, the electric 
light and the telegraph will long be insatiable in their demands for a 
support of aerial wires. In fact, even the wireless telegraph seems to 
run more strongly to poles, and big ones at that, than any of the pre- 
cedent arts. The result is that one of the large businesses closely 
allied to electrical applications is that of furnishing poles, and no one 
who has missed the chance to see them can form an accurate idea of 
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poles piled ready for loading. Fig. 2 illustrates a car being loaded 
with poles, and the manner in which a pole is hoisted into position 
to be placed on the car. 

A further idea of the rate at which electricity alone helps to use 
up the forests is given by the fact that this one firm has closed sev- 
eral contracts of great size of late, and still has about 75,000 to 100,- 
000 poles, as well as several thousand ties, such as are used on trol- 
ley roads, ready for shipment. These figures represent in them- 
selves a tidy little area of cleared forest. The firm ship cedar to 
nearly every State in the Union, as well as making foreign deliv- 
eries, one of which recently went as far as Egypt. One would ex- 
pect to find large yards, but even then can hardly realize that some 
of the piles contain as many as 10,000 poles. When the timber comes 
in cut for poles, but does not fill the specifications, it is immediately 
manufactured into posts, ties or shingles. There is a large tie and 
shingle mill combined, so that all the timber not available as good 





Fic. 1.—PotLes READY FOR LOADING. 


the magnitude of the pole yards, or the vast scope and extent of the 
pole plant in general. 

A couple of views presented herewith are somewhat instructive 
and interesting in this respect. Figs. 1 and 2 show piles of sorted 
poles and the method of loading poles into cars. These views are 
from the yards of W. C. Sterling & Son, of Monroe, Mich., whole- 


poles can at once be worked up in the other forms. Hence the sort- 
ing yard and the general scene take on a brisk air of activity. The 
firm has considerable standing cedar timber. It has a good many 
“lookers” out prospecting, and keeps all its forces in movement. At 
the sorting yard poles, ties, posts and shingle timber are continually 
coming down the river or in on cars and wagons, and loaded cars 





Fic. 2—MetHop oF LOADING POLES ON CARS, 


sale producers of all kinds of cedar since 1880, whose industry with 

all its remarkable facilities for supply is in itself an exemplar of con 

ditions relating to poles. They have fourteen yards in Michigan, 

the most central and largest sorting yard being at Omer. Situated 

on the Rifle River, this plant gives the firm the advantage of “driv- 
1] 


ing” the river, as well as of appropriating some of its water power. 


Fig. 1 illustrates a small section of the pole yard there, showing the 





to fill orders are going out on the other side, while all the interme- 
diate processes of sorting, inspecting and manufacturing are in full 
swing. The importance of such work in relation to the lumber in 
dustry is shown by the fact that all the later census schedules relat- 
ing to electrical industries, such as trolleys, telephone, etc., require 
data from the local companies as to their poles and methods of 


using them. 
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Motor Equipment for N. Y. Telephone Repair Shop. 


The New York Telephone Company’s repair shops are to be in- 
stalled with a unique motor equipment, the contract for which has 
just been secured by the Holtzer-Cabot Electric Company. 

Three motors are to be suspended from the ceiling and direct- 
coupled to line shafts turning at 250 r.p.m. The frames of the motors 
will be of 20-hp size, but the machines are wound to deliver only 7% 
hp each. Connected with the woodworking machinery will be five 
dust-proof motors of 3-hp capacity each. 

The motors for driving the woodworking machinery can be started 
by push-buttons attached to the motors. The automatic starters, of 
Cutler-Hammer manufacture, are to be grouped on a specially-built 
switchboard. The time saved by having the control at the motors, it 
is said, will more than pay for the additional expenditure as compared 
with the ordinary starting device. 


Electric Automobile Test Run. 


In a test run made by one of the Fischer Motor Vehicle Com- 
pany’s five-ton electric motor-gasoline trucks to Morristown, New 
Jersey, the following results are reported to us. The truck left the 
factory at Hoboken at 8:45 A. M., on September 18, running to Jer- 
sey City and a:riving there at 9.15, where 4 tons and 2 cwt. of sash 
weights were loaded. The vehicle started on her way to Morristown 
at 11.05, and arrived there at 6.25 that evening. After having made 
several stops in the course of the trip, including one hour for din- 
ner, the total time lost on the various stops was I hr. 30 min., making 
the actual running time 5 hrs. 50 min. The distance covered was 
31% miles, and eighteen gallons of gasoline were consumed. Taking 
the total ton miles traveled for the trip, they amount to 129, and 
with gasoline at 12%c. per gallon it would figure out 134c. per ton 
mile for hauling the useful load. The truck being a five-ton one, if 
loaded with its maximum, would have used but very little more oil, 
and would have reduced the cost of operating per ton mile by fully 
20 per cent. 

In the course of this trip they encountered a number of long hills, 
one of them being about a mile in length, and in some places these 
hills were very steep, the grades reaching as high as 12 per cent. 

The truck left Morristown on September 19 at 8.25 A. M., and 
arrived at Hoboken at 1.20 P. M. Several stops, amounting in all to 
twenty minutes, are to be deducted from this time, which would 
show 4 hrs. 35 min. to be the actual running time for the return trip. 
Twelve and one-half gallons of gasoline were consumed. The com- 
pany is busy finishing orders for the large ’busses for London, and 
has also several orders for five-ton trucks in the United States. 
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Electric Power {Development at Buford, Ga. 


The Winding Shoals Electric Power Company, a company re- 
cently incorporated at Buford, Ga., will install a 6,000-hp hydro- 
electric plant on the Chattahoochie River, four miles west of Bu- 
ford. The location selected for the dam and power house is a most 
advantageous one, lying between high bluffs which are composed 
almost entirely of solid granite. The plans contemplate the con- 
struction of a crib dam, for which an abundance of material can be 
secured in close proximity to the plant. The power house will be 
of stone and concrete construction. Details of the power house ma- 
chinery equipment have not been fully worked out, but it can be 
stated definitely that the first equipment of wheels and generators 
will be for about 3,000 hp, ultimately increasing it to 6,000. 

A portion of the power will be utilized by local factories in Buford, 
which is the largest leather manufacturing district in the South, and 
for the Atlanta, Buford & Gainesville Railway, for which a survey 
is now being made. The remainder of the power will be transmit- 
ted to Atlanta and surrounding towns; the bulk of it will most likely 
be taken to Atlanta, Ga. The Electrical Equipment Company, Mon- 
adnock Building, Chicago, Ill., of which Mr. J. W. Peterson is presi- 
dent, is preparing the plans and specifications, and will soon be ready 
to receive bids for the machinery equipment and construction work. 
Mr. Peterson is one of the officers of the company, and has personal- 
ly had charge of the engineering details in connection with the work. 
He has associated with him in the company several prominent men 
of Atlanta, Gainesville, and Chicago, and it is their intention to start 
construction as soon as the contracts can be let. 
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Electrical Method of Locating Minerals. 


The subject of locating minerals by aid of the electric current 
is not an entirely new one; but to devise means for so doing thai 
are applicable to quick and accurate measures and in which a simple 
direct current may be used has until recently been one of consider- 
able thought and study. To avoid the electrolytic formation of gases 
at the rods driven in the earth where a direct current of small voltage 
is employed, and thereby insure accurate measurements, the Electric 
Mineral Survey Company, Pasadena, Cal., employs a method whereby 
this gas formation is neutralized. 

In taking measurements for locating an ore body stakes are driven 
as represented in the diagram, these stakes in practice being one 
of hard drawn copper and the other of iron or steel. The stakes 
are then withdrawn and a small amount of sulphate of copper solu- 
tion poured into the hole made by the copper rod and the rod is 
then replaced in the hole. The iron stake is then treated in a like 
manner with sulphate of iron. This forms a two-fluid battery in 
the earth with the earth acting as the porous cell. It is practically 
a Daniels battery, in which the hydrogen has a reducing action with 
the formation of a deposit of copper on the copper rod and an oxy- 
dizing action at the iron rod, which is changed to a sulphate by 
the liberation of sulphuric acid. 

The instrument used is some form of direct-reading milliammeter, 
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DIAGRAM SHOWING ARRANGEMENT OF APPARATUS, 


and in the case are contained from one to three cells of dry battery 
and a rheostatic arrangement to compensate for variation of voltage, 
owing to difference of temperature at different times of the day and 
season. These batteries are joined up in series with the ammeter 
and the earth battery. In each case the measurements are taken 
through the entire length of wire on a spool, so that the circuit above 
ground is always of the same resistance. There is thus only the 
variation of resistance in the earth part of the circuit, and as this 
decreases as the mineralized condition increases actual resistance 
can be disregarded and comparisons made in terms of current so 
long as a standard of e.m.f. is adhered to and saturated solutions 
of the earth battery are maintained. 


Referring to the diagram, measurements are taken and compared 
at various points across the formation, as between A and H; the 
most favorable is selected as at E, and then another set of measure- 
ments is taken as between FE and other stakes driven in a circle. 
If between E and F is the highest reading taken, it indicates the 
most highly mineralized zone between E and F. 


Various conditions may be ascertained regarding a vein of mineral 
by modifications of this system, such as determining approximately 
the inclination, width, most highly mineralized portion of a vein, 
and in some cases the depth from the surface. This system has 
been in use by the Electric Mineral Survey Company, of Pasadena, 
Cal., for the past two years and it makes claim to a record of 
many successful locations. 












NEWS OF THE WEEK. 





Financial Intelligence. 





THE WEEK IN WALL STREET.—The stock market was fair- 
ly active, and at the close held the improvement shown on prices 
made early in the week in spite of the actual or rumored financial 
troubles at other cities. Support from large interests and covering 
by bears were responsible mainly for the rally, public buying being 
still restricted. The Steel stocks were steady on covering, the new 
bonds being irregular, however, on sales by participants in the syndi- 
cate. The electrics and tractions showed decided improvement, and 
in most all cases closed with substantial advances, although there 
was no particular reason for the strength shown in these securities. 
General Electric closed at 150, being the highest point of the week, 
and a net gain of 5 points, the lowest quotation being 136. Westing- 
house common closed at 146, ex-div., this being a net loss of % 
point, while the preferred closed at 166, ex-div., being a net gain of 
8% points. In the tractions, Brooklyn Rapid Transit closed at 34%, 
which was practically the highest point of the week, the lowest be- 
ing 2944. This represents a net gain of 254 points. The transactions 
in this stock aggregated 100,940 shares. Metropolitan Street Rail- 
way advanced to 107, and closed at 106%, the net gain being 2% 
points. During the week this stock made a “low” record, touching 
997g. Other closing quotations were: Western Union, 82; Ameri- 
can Telegraph & Cable, 80, a net loss of %4 point, and Commercial 
Cable, 149%, a net loss of 334 points. Commercial Cable at 149% 
is the lowest quotation for the year, the highest having been 176. 
In this connection it may be interesting to note ‘the net losses of the 
principal electric and traction stocks for the month of September, 
during which time the market was under a severe strain, there being 
a continuous pressure of liquidating sales and heavy shrinkage in 
the prices of all classes of securities: American Telephone & Tele- 
graph, 534; General Electric, 21; Westinghouse common, 25; West- 
inghouse preferred, 10; Western Union, 24%; Brooklyn Rapid Tran- 
sit, 1544; Metropolitan Street Railway, 15. American Telegraph & 
Cable made a net gain of 3% point in the same time. Trading on the 
curb during the week was marked by some violent fluctuations, both 
up and down. Following are the closing quotations of October 6: 


NEW YORK. 





; Sept. 29 Oct. 6 Sept. 29 Oct. 6 
American Tel. & Cable...... 78: 7844 General Electric. ........... 143 147 
American Tel. & Tel........ 125'g 127 Hudson River Tel........... ss a 
American Dist. Tel ... ..... 24 25 Metropolitan St. Ry......... 10344 105 
Brooklyn Rapid Transit 3234 3844 N. E. Elec. Veh. Trns........ .. és 
Commercial Cable. ...... 140 - i Me ES We WOES 6's 60085 140 
mete Goat. .. ......... 16 15 Marconi Tel............ a obs oa 
Electric Boat pfd...... ..... 40 40 Western Union Tel...... ... 81 sl 
Electric Lead Reduction... 1 1% Westinghouse com.... ..... 138 142 
Electric Vehicle............. 434 4 Westinghouse pfd........... 160 165 
Electric Vehicle pfd........ 7 6 

BOSTON. 

5 7 Sept. 29 Oct. 6 Sept. 29 Oct. 6 
American Tel. & Tel ... 125% 127% Western Tel. & Tel. pfd.... 79 *80 
Cumberland Telephone. .. .*115% me Mexican Telephone......... Lg 1% 
Edison Elec. Illum.......... 225 231 New England Telephone. *124 12144 
General Electric............. 142 145 Be MOO. TAN b a se cecsvaces BO 20 
Western Tel. & Tel.......... 10 10 Mass. Elec. Ry. pfd.... .. 77 77% 

PHILADELPHIA. 
Sept.29 Oct. 6 Sept. 29 Oct. 6 
American Railways ........ 42 42 Phila. Traction... .. ........ % 94 
Elec. Storage Battery . ... *513¢ 50 PHIIA. WIOCtHIC. ....5..00cccece 536 6% 
Elec. Storage Battery pfd. *5l4 48 Phila. Rapid Trans......... ll 1244 
Elec. Co. of America. . .... 748 734 
CHICAGO. 

‘ Sept. 29 Oct. 6 Sept. 29 Oct. 6 
Central Union Tel. ......... a5 a National Carbon pfd........ #8946 88 
Chicago Edison......... .... 145 i40 Metropolitan Elev.com..... 17 18 
Ohicago City Ry.... ........ 165 170 Union Traction ............. 4 4 
Ohicago Tel. Co.............. 112 115 Union Traction pfd......... 30 30 
National Carbon Ware. 4 ee *20 

* Asked 


OUTPUT OF BELL TELEPHONES.—With regard to the re- 
cent apparent decline in Bell telephone output, an official of Ameri- 
can Telephone & Telegraph Company says: “It is a mistake to 
consider the instrument statement of our company as an unfailing 
index of business conditions. While it may throw some light on 
the question, there are other considerations peculiar to the telephone 
business itself, which materially reduces its value as a business 
indicator. At the present time the sub-companies of the American 
Telephone & Telegraph Company are operating under a new royalty 
system which makes it a disadvantage for them to keep in stock 
any instruments for which they have not immediate use, and so 
these companies are returning such instruments to us. The taking 


back of a large number of instruments is now reflected in an un- 
usually large number of ‘returned’ instruments which to that extent 
Then again the 


makes the present net output abnormally small. 


present unsettlement in financial affairs has induced a more con- 
servative policy on the part of the sub-companies in their fight with 
competitors for new business. They are not offering the same 
liberal inducements for the sake of getting business, and this let-up 
in the quest for new business is, of course, showing itself in a 
falling off in the demand for instruments.” 

GENERAL ELECTRIC STATUS.—General Electric stock was 
lower recently on the laying off of some hundreds of hands at 
Schenectady, and went up again on the statement that orders were 
being accepted subject to eight months’ delay, in heavy lines. A 
director is quoted as follows: “The General Electric Company had 
on the last day of August more than $1,500,000 in bank. It has 
gained on that this month. The company seems to have $3,000,000 
cash. Its orders up to the 1oth inst. were well ahead of last year 
and or the last week. Its business last month was the heaviest of 
its existence. It will get more cash by sales of securities when it 
wants to sell them. It sold a handsome lot of them in September. 
I think that fewer large lots will come for a while, but its steady 
business is very large. Of course it can buy raw material at lower 
prices against its existing orders. The price of the stock is de- 
pendent wholly upon the individual necessities of the holders.” 


ELECTRICAL EXPORTS.—In the export trade in iron and 
steel machinery, builders’ hardware, electrical machinery, locomo- 
tives, tools, firearms, etc., the returns for August compare favor- 
ably with August, 1902. Increases are shown in the trade with the 
United Kingdom, Belgium, France, the Netherlands, Colombia and 
Argentina, while decreases are shown with Mexico, Germany and 


Italy. The exports of electrical machinery for August this year 
and last were: 

RN, TIOON eg asd cea watveennGsipekerthnree ds VeREe OTe ae se ere $558,826 
PG: “TS 5 oo ee GOa he FEA SOE SUS ee eNC ie cee raV WER ets 413,396 


For the eight months ending August 31, the total was $3,553,315, 
compared with $3,896,547. The exports of builders’ hardware for 
August last were $972,394, compared with $944,822 in August, 1902. 
For the eight months of this year the total was $8,251,928, compared 
with $7,405,152 the first eight months of 1902. 

DIVIDENDS.—The Cincinnati, Newport & Covington Light & 
Traction Company has declared the regular quarterly dividend of 
1% per cent. At a meeting of the directors of the Union Switch & 
Signal Company, the regular dividend rate on the stock of the com- 
pany was made Io per cent. yearly on the preferred and 8 per cent. 
on the common, these having been respectively 9 per cent. and 6 
per cent. A quarterly dividend was declared at these rates. 


Commercial Intelligence. 


THE WEEK IN TRADE.—The favorable feature of the general 
business outlook was the improvement in collections West and 
Northwest, which is regarded as the reflection of the beginning of 
the movement of delayed crops to market. Otherwise the situation 
presented is that of ordinary conditions. Among the great indus- 
tries iron and steel show the effects of threatened over-production in 
proposals for a 20-per cent. reduction of Northern furnace output, 
rumors of like action by Southern producers, and quiet demand for 
finished products. Lumber is showing a seasonable quieting down, 
but building trades are still active. Railway earnings for September 
thus far available exceed those of 1902 by 8.4 per cent., and sur- 
passing the earnings for 1901 by 19.3 per cent. The copper market 
shows no improvement, and is practically lifeless. In the absence 
of demand the “official” quotations of the New York Metal Exchange 
remain unchanged, and are nominally as follows: Lake, 133%4@ 
13%c.; electrolytic, 1354@1334c.; casting stock, 13%@13%c. As 
regards business failures, Bradstreet’s states that for the nine months 
of this year they are the smallest in number reported for twenty 
years past. The liabilities, however, are larger than last year by 
15.8 per cent., but 9.2 per cent. less than those of 1901. The failures 
for the week ending October 1 numbered 153, against 185 the week 
previous and 164 the corresponding week last year. 

HOLTZER-CABOT NOISELESS GENERATORS. — The 
Board of Education, New York, has just placed a contract with the 
Holtzer-Cabot Electric Company, of Brookline, Mass., through H. 
J. Brewer for several noiseless generator couples, consisting of ™%- 
hp motors, direct connected to %-hp ringers, and %-hp noiseless 
generators. Current is to be taken from the noiseless generator and 
transmitted directly on the transmitter lines of telephone systems. 
These outfits will replace storage batteries. 
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AMERICAN ENGINES AND BOILERS.—Mr. J. E. Profit, 
United States Consul, Pretoria, Transvaal, writes: “It is with no 
pleasure that I report the fact that frequent complaints are received 
at this consulate from the importers of our goods, and it would 
perhaps interest the Association of Implement and Vehicle Manu- 
facturers to know that these complaints are confined almost entirely 
to the classes of wares which they manufacture. The importers com- 
plain that American goods, especially in the machinery line, do not 
meet representations. Nine new boilers of American make, invoiced 
at about $30,000, were recently condemned and thrown out on the 
veldt near Johannesburg as absolutely worthless. A lawsuit grew 
out of the transaction, and the newspapers gave wide publicity to the 
fact. The electrical, mining and mechanical engineers on the Wit- 
watersrand gold fields are, for the most part, Americans, and 
through them our manufacturers have built up a large trade, espe- 
cially in boilers and engines; but instances like the above create a 
detrimental prejudice not only against the article condemned, but 
against American goods in general. A letter of complaint from one 
of the largest dealers in electrical supplies in this city has been re- 
ceived since this report has been in progress.” 


THE PELTON WATER WHEEL COMPANY, of San Fran- 
cisco, reports good business in the manufacture of water wheels. 
Its plant is working night and day to keep up with the orders. 
Among the important contracts closed during the past few months 
for hydro-electric plants are the following, which aggregate 56,400 
hp: American River Electric Company, Placerville, Cal., head 575 
ft., two double Pelton units, each of 2,500 hp capacity; Pike’s Peak 
Hydro-Electric Company, Colorado Springs, Col., head 2,200 ft., 
three Pelton wheels, each of 1,500 hp capacity; Columbia Improve- 
ment Company, Tacoma, Wash., head &50 ft., four Pelton units, each 
of 7,500 hp capacity; Vancouver Power Company, Vancouver, B. C., 
head 390 ft., three double Pelton units, each of 3,000 hp capacity; 
Northern California Power Company, Anderson, Cal., head 1,150 
ft., two double Pelton units, each of 3,000 hp capacity; Rock Creek 
Power & Transmission Company, Baker City, Ore., head 960 ft., two 
Pelton units, aggregating 1,760 hp; Columbus Consolidated Mining 
Company, one Pelton unit, 494 ft. head, 660 hp capacity. 


ARTIFICIAL NIAGARA AT ST. LOUIS.—An immense arti- 
ficial cascade has been determined upon by the authorities of the 
Louisiana Purchase Exposition as the centerpiece of the semi-circu- 
lar lay-out of the principal buildings. The cascade itself will be di- 
vided into three parts; a large middle cascade with a smaller one at 
each side, the water flowing directly into the head of the Grand Basin. 
In all, about 90,000 gallons of water per minute will be supplied at a 
head of 159 ft., forming the greatest artificial water effect ever at- 
tempted. The water will be taken from the Grand Basin itself, and 
will be raised to the top of the cascade by a pumping station located 
under Festival Hall. The pumping machinery will consist of three 
36-in., single-stage, turbine centrifugal pumps, purchased from Henry 
R. Worthington, of New York City, each driven by a 2,000-hp West- 
inghouse alternating-current motor. The total horse-power utilized 
will thus be 6,000, making this the largest electric pumping station in 
the world. The pumps and other pieces of machinery for this plant 
are now being installed at St. Louis. 


SUCCESS OF BRAZILIAN TROLLEYS.—The Sao Paulo 
Tramway Company, of Sao Paulo, Brazil, which was organized 
by F. S. Pearson, has made a wonderful record of earnings since 
its organization two years ago. At that time $6,000,000 of 5 per 
cent. bonds were sold largely to Toronto interests at 90, with a 100 
per cent. bonus in stock, and such investment now shows 90 per 
cent profit, the bonds selling at 95 and the stock at 85. At the top 
of the Toronto boom the stock sold as high as 118. Earnings have 
just been published for the first six months of this year. They show 
net receipts of $436,049, compared with $326,787 for the same period 
of 1902, a gain of $110,162, or 34 per cent. During the six months 
operating expenses were reduced $20,000, or 9 per cent. Earnings 
of the Sao Paulo Company now equal 8% per cent. on the $7,000,- 
000 of capital stock ($1,000,000 of new stock having been issued last 
year at par $100.) 


RIDGEWAY ENGINE AND DYNAMO ORDERS.—The 
Ridgeway (Pa.) Engine & Dynamo Company, through its Eastern 
sales agents, McClave, Hamilton & Co., has obtained an order for 
a 175-hp high-speed automatic engine for operating a 100-kw gen- 
erator to be installed in the Paterson (N. J.) silk mills of J. A. 
Hall & Co. The St. Clair (Pa.) Coal Company has ordered a 100- 
hp belted engine for lighting the mines. The Pennsylvania Stove 
a 30-kw Ridgeway set for 
The Hodgman Rubber Company, of Tuckahoe, 
N. Y., has requisitioned for two 25-kw dynamos for direct connec- 
tion to 45-hp engines and two 10-kw dynamos for direct connection 
to 20-hp engines. The latter outfits are for 
Vernon factory. 


Company, of Laquin, Pa., has ordered 
lighting purposes. 


the company’s Mount 


VoL. XLII, No. 15. 


EQUIPMENT FOR BIG BRIDGEPORT PLANT.—An exten- 
sive electrical equipment is to be installed to operate the machinery 
and light the main and additional plants now under construction at 
Bridgeport, Conn., by the Eaton, Cole & Burnham Company, manu- 
facturers of steam fittings, etc. G. K. Hooper, Bowling Green 
Building, is acting as consulting engineer in the matter. About 
2,500 hp will be installed. A three-phase system will be employed. 
A 400-kw Westinghouse turbo-generator has already been ordered. 
Several motors averaging 100 hp capacity ‘will shortly be contracted 
for. The Case Manufacturing Company, of Columbus, O., has se- 
cured a contract for a 5-ton electric crane and another is about to 
be contracted for. 

ELECTRIC TRAIN LIGHTING.—Mr. A. Sanford Adler, gen- 
eral manager of the United States Light & Heating Company, says, in 
relation to its contract with railways: “Our system is now in oper- 
ation on the New York Central, and we are equipping cars for the 
Delaware, Lackawanna & Western. We have orders from the Del- 
aware & Hudson, Southern Railway, Chicago Short Line, Boston & 
Albany, Butte, Anaconda & Pacific, and additional orders from the 
New York Central. We have foreign orders from the Lancashire & 
Yorkshire, Great Western and Great Northern roads in England. 
We also have orders from the Sheffield Works of Sheffield, England, 
and also have orders booked from South America.” 

EQUIPMENT FOR PRINCETON UNIVERSITY.—Consider- 
able equipment is to be installed for lighting purposes, etc., at 
Princeton University. The engines will be built by the Reeves En- 
gine Company, Trenton, N. J. New York offices, Singer Building. 
Two will be 15 in. by 26 in. by 18 in. cross-compound verticals, and 
the third will be a 12-in. by 20-in. by 14-in. machine. The two 
larger engines will be direct connected to Westinghouse generators 
of 210 kw capacity each, while the smaller engine will run a 110-kw 
General Electric generator. 

ELECTROLYTIC, COPPER REFINING PLANT.—The De 
Lamar Copper Refining Company, which is building an extensive 
electrolytic copper refining plant at Carteret, N. J., is placing con- 
siderable contracts for equipment, etc. The boilers will be built by the 
Babcock & Wilcox Company, Singer Building, New York. A 3,000 
hp outfit has been ordered. The condensing equipment will be built 
by the Alberger Condenser Company, 95 Liberty Street, New York. 

BARRIETT ELECTRIC COMPANY, of Cincinnati, O., for- 
merly the Cincinnati Electric Motor Company, has just shipped a 
5-hp 500-volt motor to the University of Arkansas to be used in its 
laboratory. It has also shipped a 5-hp machine to the Chicago Uni- 
versity to be used for a similar purpose. Mr. S. L. Barriett was re- 
cently in New York, arranging with Mr. C. J. Purdy to carry a stock 
of his motors for prompt local delivery. 

EQUIPMENT FOR CARBON PAPER WORKS.—The engi- 
neering firm of McClave, Hamilton & Co., 85 Liberty Street, has se- 
cured a contract for the complete power, lighting, heating and ven- 
tilating system to be installed in the Parkridge, N. J., plant of Mit- 
tag & Volger, manufacturers of carbon paper, inks, typewriter rib- 
bons, etc. A 100-kw generator will be ordered for direct connection 
toa 175 hp each. Eight motors aggregating 125 hp will also be put 
in. The boiler capacity will be 320 hp in two units. 

EQUIPMENT FOR SAND-LIME BRICK FACTORY.—The 
Northern Electric Manufacturing Company, Columbia Building, 2 
Broadway, New York, has received a contract from the Schwarz 
System Brick Company, Maritime Building, New York, for a number 
of dynamos and motors to be installed in a sand-lime brick factory 
now in course of erection under the Schwarz system. 

WHEELER CONDENSER CONTRACT.—The Wheeler Con- 
denser & Engineering Company, 120 Liberty Street, has secured a 
contract for condensers and Edwards triplex air pumps to take care 
of 5,000 hp. This equipment is to be installed in the Quincy station 
of the Old Colony Street Railway Company, Newport, R. I. 

GEORGE C. TOWLE MANUFACTURING COMPANY.— 
The stockholders of George C. Towle Manufacturing Company will 
meet October 19 to vote on certain propositions. One of these will 
be to increase the capital stock of $50,000, and the other is to change 
the name of the company to the Fidelity Electric Company. 

BALL ENGINE ORDERS.—The Eaton Sugar Company, Eaton, 
Colo., has recently purchased a direct-connected unit of 60 hp from 
the Ball Engine Company, Erie, Pa. The Welch Grape Juice Com- 
pany, Westfield, N. Y., has bought a direct-connected unit of 60 hp 
from the Ball Engine Company. 

THE AMERICAN ASPHALTUM & RUBBER COMPANY, 
with offices at 721 Woman’s Temple, Chicago, announces the or- 
ganization of an insulating-compound department. Mr. A. D. 
Chandler, who is well known to the trade, will be in charge of sales. 

NEW HARLOE INSULATOR FACTORY.—The Harloe In- 
sulator Company, of Elmer, N. J., whose general agents are W. H. 
Frisby & Co., 24 Vesey Street, New York, is building a new plant 


at Hawley, Pa., which will have a daily capacity of 35,000 insulators. 
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THE TELEPHONE. 








MOBILE, ALA.—On October 15 the Home Telephone Company expects to 
install a new Ericsson central-energy switchboard. The company has 600 sub- 
scribers, and anticipates an increase of about 200. Business telephones are $30 
per annum; residence $25. 


DOTHAN, ALA.—The Dothan Telephone Company reports through its man- 
ager, Mr. R. T. Ghent, that it will begin work at once making the exchange 
full metallic, using Stromberg-Carlson central-energy telephones. There are 
124 subscribers who pay $24 annually for a single telephone and $36 for two 
telephones. A connection is soon to be made with the Blakely Telephone Com- 
pany connecting Dothan with Albany, Ga. 


ROANOKE, ALA.—Mr. H. H. Cauthen, manager of the Roanoke Telephone 
Company, says: “Our exchange is growing every day. We give first-class 
service, owing to the fact that we have the best instruments that we can get 
and keep instruments and lines in perfect order. Twelve months from date 
expect to have 200 or more telephones in operation.’”” This company uses 
Sumter Telephone Manufacturing Company’s apparatus and has a switchboard 
of 100 drops, with 98 subscribers. The rate for service is $1.50 per month. 

FLAGSTAFF, ARIZ.—The common return metallic system is operated by 
the Flagstaff Mutual Telephone Company which has 83 subscribers. Standard 
Telephone & Electric Company apparatus is used. The rates are $1 per month 
for residences and $1.50 for business. 

SEARCY, ARK.—American Electric Telephone apparatus is used by the 
Searcy Telephone Company which operates 10 miles of toll line and has 130 
subscribers. The rates are $1.50 for residence and $2.50 for business. 

STUTTGART, ARK.—An extension of 40 miles of toll line and one new 
exchange is projected by the Stuttgart Telephone Company which at present 
has 140 subscribers. Manager A. A. Tindall says the outlook is promising and 
satisfactory. 

BLACK ROCK, ARK.—It is proposed to enlarge the telephone plant of the 
Lawrence County Telephone Company by the addition of a 100-drop switch- 
board. This company at present operates American Electric apparatus and has 
125 subscribers. The outlook is very good. 

WINSTED, CONN.—Mr. C. K. Hunt, proprietor of the telephone exchange 
at this place operates a 200-drop switchboard, and furnishes service to 415 sub- 
scribers, all local. The rates are $12 for residence and $18 for business. 

WILMINGTON, DEL.—The Delmarvia Telephone Company has connec- 
tions with the United Tel. & Tel. Company, Keystone State Tel. & Tel. Com- 
pany and Maryland Tel. & Tel. Company. At present there are 1438 sub- 
scribers. Western and Couch & Seeley apparatus is used. A new switchboard 
and additional underground lines will shortly be built. 

TAMPA, FLA.—The Peninsular Telephone Company operates exchanges at 
Barton, Braidentown, Palmetto, Lakeland and Plant City, in addition to the 
one at Tampa which has 1,150 subscribers. The exchange at the latter place 
was opened in November, 1902, and has a North switchboard of 1,000 drops. 
The rates are $1.50 for residences and $2.75 for business offices. 

CARROLLTON, GA.—Messrs. Cheney & Mandeville operate the exchange at 
this place; they have 160 subscribers, and use Sumter apparatus. 

BOSTON, GA.—Beginning with 30 drops 18 months ago, the Boston Tele- 
phone Company now has 108 subscribers. Viaduct apparatus is used. 

FORT VALLEY, GA.—The Fort Valley Telephone Company numbers 130 
subscribers; there has been an increase of about 14 telephones each year and 
a good increase is expected for 1904. 

COLUMBUS, GA.—An Automatic Electric Company’s switchboard of 1000- 
drop capacity will be in working order at the exchange of the Columbus Auto- 
matic Telephone Company, about November 1. It is expected to start with 
1,000 subscribers. 

COMER, GA.—The Danielsville & Comer Telephone Company, of Madison 
County, uses ‘Imperial’? and ‘‘American’” apparatus. The company has re- 
cently added 25 miles of toll line; numbers, at present, 93 subscribers, and re- 
ports a promising outlook. 

BLAKELY, GA.—‘‘Getting business faster than we can take care of it,’”’ is 
the report from the Blakely Telephone Company, which is projecting 90 miles 
of toll line. There are 251 subscribers who use the Telephone Manufacturing 
Company’s ‘Imperial’ apparatus. 

FORT GAINES, GA.—The Fort Gaines telephone system connects with ex- 
changes at Arlington, Blakely, Cuthbert and Shellman, Ga., and at Doth, Ala., 
and with independent switchboard at Eufaula, Ala. At Fort Gaines there are 
100 subscribers, who pay $18 per annum for service. 

CONYERS, GA.—Mr. A. Whitaker, Jr., proprietor of the Conyers Tele- 
phone Exchange, writes: “The telephone business is becoming more popular 
and is increasing as to subscribers and toll line business. At Lawrenceville I 
use switchboard manufactured by Sumter Telephone Manufacturing Company 
and that exchange has Bell receivers and transmitters.’’ A ten-mile line from 
Lawrenceville to Logan is projected. The exchange at Conyers has 110 sub- 
scribers; at Lawrenceville there are 45 subscribers. 


ATLANTA, GA.—A new switchboard has just been installed by the Atlanta 
Telephone & Telegraph Company which is now putting in about $35,000 worth 
of underground cable and doing considerable construction work. New tele- 
phones are being installed as fast as possible, and the company expects to have 
long distance connection with all the principal cities in the state before very 
long. There are between 2,200 and 2,300 subscribers at the present time, who 
pay $42 for business and $30 for residence service. A 3400-drop Stromberg- 


Carlson switchboard is in operation. 
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CORDOVA, ILL.—The Cordova Creamery Telephone Company operates a 
60-drop American switchboard, and has 100 subscribers who pay $13.50 per 
annum each. 

CLINTON, ILL.—The Farm & City Telephone Company operates exchanges 
in six counties, and has 1000 subscribers and 200 miles of toll lines. Sterling 
apparatus is used. 


AUGUSTA, ILL.—A 400-drop Kellogg switchboard is operated by the 
Augusta Mutual Telephone Company, into whose office seven different lines 
enter. There are 200 subscribers. 

CASEY, ILL.—The Shimel Telephone Company uses Kellogg and Sterling 
apparatus, metallic system; has 260 subscribers and 161 miles of metallic lines. 
The rates are $12 and $18 per annum. 

AVA, ILL.—There are 120 subscribers to the Ava & Southern Illinois Tel- 
ephone Company, which uses a 100-drop American Electric Telephone switch- 
board. There are 65 miles of toll line. 

DANVILLE, ILL.—The Vermilion County Telephone Company operates 
nine exchanges,’ and has a total subscription list of 2,100. It is now installing 
an underground system. Sterling apparatus is used. 


CHESTER, ILL.—An encouraging outlook is reported by the Gordon Tel- 
ephone Company, which is putting in 5,000 feet of cable and changing to cop- 
per metallic circuit. Stromberg-Carlson apparatus is used by the 300 sub- 
scribers. 


DES PLAINES, ILL.—The Des Plaines Telephone Company looks for a 
large increase in the number of its subscribers during the coming year. There 
are at present 200 patrons who pay $1 for residence and $2 for business service 
per months 


AUBURN, ILL.—A new distributing board and toll board, as well as a 
21-mile toll line to Springfield are under consideration by the Auburn Tele- 
phone Company, which has 221 subscribers and operates a 200-drop Western 
Telephone Construction Company’s switchboard. 


BRIMFIELD, ILL.—An extension of ten miles of new line and service to 
25 more subscribers is contemplated by the Brimfield Telephone Company which 
has 178 subscribers at present, about 60 of which have been added recently. 
The rates are $18 and $12 per annum for parfy lines. 


BRADFORD, ILL.—The Milo & Bradford Telephone Company uses Strom- 
berg-Carlson apparatus. It has 190 subscribers, who can connect with about 
300 telephones, including subscribers on their own as well as on other lines. 
The company contemplates building a number of short lines and adding some 
more telephones. 


ANNAPOLIS, ILL.—Mr. J. H. McGovern, of the Crawford County Tele- 
phone Company, informs us that its system is giving entire satisfaction; that 
it has one toll line with 26 Swedish-American telephones which is working 
well. The company has recently added 20 miles of line, and reports 150 


subscribers at present. 


CHENEYVILLE, ILL.—The Cheneyville Telephone Company is a farmers’ 
line organized in March, 1897. Nearly every farmer has a telephone, for which 
he pays $3 to $7.50 per year according to the number of towns he gets free 
service with. There are 20 miles of toll line and roo subscribers. American 


Electric apparatus is used. 


JACKSONVILLE, ILL.—The Illinois Telephone Company reports a very 
promising outlook and rapidly increasing business, the number of subscribers 
having doubled in the past year. It is planned to build toll lines to Springfield, 
Ill., and St. Louis, Mo. The system has 250 miles of toll line at present and 
numbers about 2,000 subscribers. 


BIGGSVILLE, ILL.—A Eureka switchboard and Stromberg-Carlson tele- 
phones are used by the Farmers’ Telephone Company of Henderson County. 
This system numbers 520 subscribers. A subscriber is entitled to call any of 
about 1200 telephones without paying toll; he pays toll after leaving Mon- 
mouth. Twelve dollars per annum is the rate. 


CHADWICK, ILL.—The Carroll County Independent Telephone Company 
is building new trunk lines in every direction and expects to increase its sub- 
scription list 1000 within another year. The system includes exchanges at 
Savanna, Milledgeville, Mt. Carroll, Lanark and Shannon, and numbers 2000 
subscribers. The rates are $18 and $24 a year. 

BUNKER HILL, ILL.—The system of the Bunker Hill Telephone Company 
is full metallic, the company having recently completed re-building it at a cost 
of $4000. It owns its exchange building and has about 5500 feet of cable. 
One hundred and thirty-four subscribers, who use American apparatus, pay $18 
for business and $12 per annum for residence service. 

CORINTH, ILL.—Mr. J. L. Roberts, secretary Crab Orchard Telephone 
Company, furnishes the following information: “Ours is a union of farmers’ 
party lines, who put in a switchboard uniting their lines and by which they 
can exchange with neighboring systems. We rent to some 20 persons who live 
on or near our lines, at $1 per month, or 5o0c. per month if they furnish their 
own telephones. These revenues meet our operating expenses and 10% per 
month; each shareholder has kept our repairs up.” 

COLUMBUS, N. C.—The Polk County Telephone Company, of Columbus, 
contemplates building a line to Rutherfordton, N. C. 

WILMINGTON, N. C.—The Bell Telephone Company at Wilmington has 
announced an advance in rates of from 25 to 60 per cent. upon the completion 
of its new service. The advance is meeting much opposition. 

WHITEVILLE, N. C.—The property of the Columbus Telephone Company, of 
Whiteville, has been sold at auction to E. G. Empie. The company owns 170 
miles of long distance connections. Mr. Empie’s bid was $2500. 

CHILLICOTHE, OHIO.—There are 530 subscribers using the service of 
the People’s Telephone Company, which operates American, Kellogg, and 
Stromberg-Carlson apparatus. 
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CHARLESTON, S. C.—The Mt. Pleasant Telephone Company of Scuth 
Carolina has been commissioned with $2,500 capital to build a line to Christ 
Church in Charleston County. 

SOUTH ROYALTON, VT.—A 30-drop switchboard made by the Utica Fire 
Alarm Telegraph Company is in operation at the exchange of the Rapid Tel- 
ephone & Telegraph Company which has 110 subscribers. The rates are $15 
and $22 per annum, and business increases yearly. 

MIDDLEBURY, VT.—The Addison County Telephone Company is erecting 
a new exchange building which will be ready in December. Mr. A. F. Calhoun, 
treasurer, reports a large development of the system which now has 300 sub- 
scribers. Western Telephone, Kellogg, and North apparatus is used. 

PORT WING, WIS.—A. L. Johnson and others have incorporated the Port 
Wing Telephone Company. The capital is $5,000. 


ap epee 


ELECTRIC LIGHT AND POWER. 


DADEVILLE, ALA.—Bids are wanted Oct. 15 for furnishing for the electric 
light and power plant; two 60-kw single phase, 133-cycle, slow-speed, belt- 
driven alternators of 2300 volts, with switchboard and station transformers 
complete; 16, 20, 50 and 100 light transformers; 15—110-volt, 6 amperes arc 
lights; also one pair 20-in. twin water wheels to work under 385-ft. head. J. R. 
Hall is the engineer. 

BENSON, ARIZ.—C. T. English, of St. Paul, Minn., has prepared plans for 
an electric generating plant for the Minnesota Gold Mining Company to be 
constructed at the fall in Colorado River, 25 miles below the Grand Canyon. 

LOS ANGELES, CAL.—The Pacific Light & Power Company, of this city, 
has made application for a franchise to construct and operate an electric light 
and power system in Alhambra. A. C. Balch is manager. 

SAN FRANCISCO, CAL.—The Nimshew water power electric plant, which 
has been constructed by the Valiey Counties Power Company, a sub-company of 
the California Gas & Electric ,Corporation, is now ready for operation. It will 
tie in with Bay Counties Power Company’s transmission line and it can supply 
about 3,o00-hp. The plant has been in course of construction nearly two 
years and its capacity will be increased as the work goes on. 

SAN FRANCISCO, CAL.—The Mutual Electric Light Company, of San 
Francisco, in which D. O. Mills, P. B. Cornwall and Alvinza Hayward are in- 
terested, has decided not to enter the gas and electric lighting combination. 
In accordance with the merger plan the electric and gas plants owned by 
Claus Spreckels were purchased by the San Francisco Gas & Electric Company 
and the arrangements for the actual consolidation of the offices and harmonious 
operation of the several plants are progressing favorably. The Mutual Electric 
Light Company has issued bonds to the amount of $400,000 which will provide 
for the construction at once of a modern steam power, electric generating 
station, which, it is claimed, will give the best results with the heavy competition. 

DOUGLAS, GA.—The citizens have voted to issue $20,000 bonds for water 
works and an electric light plant. 

HILLSBORO, ILL.—The capital stock of the Hillsboro Electric Light & 
Power Company has been increased from $18,000 to $20,000. 


FT. WAYNE, IND.—Hubbell & Company, of Xenia, Ohio, have submitted a 
proposition to the Council to construct an electric plant for the city. 

TELL CITY, IND.—The City Council has decided to either buy or lease the 
electric light plant. The company owning the plant asks $10,700 for it. 

GREEN CASTLE, IND.—It is reported that the two electric light companies 
and the gas company of this city will be consolidated and operated under one 
management. 

ELKHART, IND.—The Elkhart Power Company has filed articles of incor- 
poration with a capital stock of $500,000. Governor Durbin, Walter Brown 
and Vernon W. Van Fleet, of Elkhart, are interested in the company. 

SHOALS, IND.—The Indiana Hydraulic Power Company has filed an instru- 
ment of appropriation to condemn sufficient land for the construction of a 
hydraulic plant to generate electricity. J* is proposed to dam White River at 
Hindostan Falls. 

OWENSVILLE, IND —An electric plow manufactory is being built in this 
city by Evansville capitalists. A four-share plow capable of breaking ten acres 
of land in ten hours, at a cost of $5, will be manufactured. The company is 
incorporated with a capita! stock of $1,000,000. George P. Heilman is sec- 
retary and treasurer. 

NEWCASTLE, IND.—The Newcastle Light, Heat & Power Company has 
authorized the issuance and sale of $15,000 of preferred stock of said company, 
for the purpose, it is stated, of securing funds with which to make extensive 
improvements and the installation of new machinery. John S. Hedges is 
president and L. F. Wayman, secretary. 

INDIANAPOLIS, IND.—A portable electric outfit for farmers’ use was 
exhibited at the Indiana State Fair. It consists of a gasoline engine of 4-hp, 
a dynamo, switchboard, wire, etc. The equipment will give a farmer fifty 
lights for his home and provide power to run fans, grind feed, pump water and 
supply hot water for the bath from a tank on the engine. The equipment costs 
$400. 

JUNCTION CITY, KAN.—The stockholders of the Junction City Electric 
Railway, Light & Ice Company have voted to increase the capital from $100,000 
to $300,000. This increase was made necessary by the company’s plans to im- 
prove its plant to carry out contract with the government for lighting Ft. Riley. 

VIDALIA, LA.—The citizens have voted to issue $12,000 bonds for water 
works and an electric light plant. 

MITTINEAGUE, MASS.—Casper Ranger, of Holyoke, has secured the con- 
tract for the power house of the Worthy Paper Company. <A 350-hp engine 


will be required. 
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NORWOOD, MINN.—Bids will be received Oct. 19 by Ernest Meyer, Village 
Recorder, for $4,000 lighting plant bonds. 

WELCOME, MINN.—Bids are wanted Oct. 10 for $9,000 water and lighting 
bonds. R. P. Child is the Village Recorder. 

MANKATO, MINN.—On Sept. 24 the city awarded the contract for lighting 
the city to the Mankato Gas & Electric Light Company for 10 years at the fol- 
lowing prices: 100 or more enclosed arcs 2,000-cp, $65 per year; 50 or more 
32-cp incandescents, at $19 per year, to be all night service on Philadelphia 
schedule. 

MARYVILLE, MO.—The Maryville Light, Heating & Improvement Company 
is reported incorporated, with a capital of $200,000, by Richard M. Bradbury, 
Chas. C. Graves and others. The new company will operate in Maryville and 
other points on the line of the new electric railway. It will furnish light 
or power. 

SOUTH RIVER, N. J.—The Sayre & Fisher Company, of Sayreville, has 
secured the contract for constructing the electric light plant at a probable cost 
of $6,500. 

FORT BAYARD, NEW MEX.—An electric light plant is to be installed at 
this United States government post. It will have a capacity of 1,200 incan- 
descent lights. Capt. H. M. Powell, Q. M., U. S. A. 

SHELBY, N. C.—The Lily Mill & Power Company, which proposes, to de- 
velop a big water power for electric purposes near Shelby, has been organized. 
The plant will cost $200,000. J. H. Ransom, of Lincolnton, N. C., was elected 
secretary and treasurer. 

CHARLOTTE, N. C.—It is reported that the Charlotte Consolidated Con- 
struction Company, of which E. D. Latta is president, may inaugurate a big 
water power development on the Catawba River at Mt. Island for electrical 
transmission to Charlotte. It is stated that the Highland Park Manufacturing 
Company, of Charlotte, will also develop a $100,000 water power on Sugar 
Creek. 

OAKHILL, OHIO.—D. C. B. Harrison has secured a franchise for water 
works and an electric light plant. 

LOCKLAND, OHIO.—An ordinance has been introduced in the Council 
granting a franchise to the Cincinnati Gas & Electric Company. 

ELRENO, OKLA. TER.—It is stated that the Elreno Light & Power Com- 
pany will make extensive improvements in its power plant. John A. Masters 
is general manager. 

BRISTOL, TENN.—The United Gas & Electric Company, New York City, is 
reported to have purchased an interest in the plants of the Bristol Gas & 
Electric Company and the Bristol Belt Line Railway. It is stated that the new 
company will expend about $200,000 in improving the gas plant and railway. 
Electric wires are to be extended throughout the city, and service generally 
improved. 

GRANBURY, TEX.—lIt is reported that the Granbury Milling Company will 
install an electric plant, to furnish the town with light. 

MILFORD, TEX.—The Milford Milling & Ginning, Ice, Light & Power 
Company, of Milford, has been incorporated; capital, $10,000. R. F. Tozier, 
of Milford, is one of the incorporators. 

CORPUS CHRISTI, TEX.—The Corpus Christi Electric Light & Power 
Company has been incorporated, with a capital of $20,000, by W. B. McCamp- 
bell and E. P. Gibson, of Corpus Christi, and M. R. Boen, of New Orleans, La. 


AUSTIN, TEX.—The state of Texas will not establish its own water and 
electric light plant as was provided for by the Legislature at its last regular 
session and for which an appropriation of $155,000 was made. A careful in- 
vestigation by the State Board which had charge of the matter led to the con- 
clusion that it would be cheaper for the state to obtain its water and light 
supply from the city of Austin than to establish a plant of its own. A contract 
for a period of six years has therefore been entered into with the city for 
furnishing and hanging lighting fixtures in the state capitol. D. B. Garrison 

OLYMPIA, WASH.—Bids will be received Oct. 10 by the State Capitol Com- 
mission for installing and erecting an electric lighting and power plant, and 
furnishing and hanging lighting fixtures in the State Capitol. D. B. Garrison 
is secretary. 

TACOMA, WASH.—Several prominent men at Cape Nome are interested 
in a project to supply the entire Seward peninsula with electric and water 
power for mining on a large scale. It is proposed to utilize several mountain 
streams which have an estimated aggregate of about 100,000-hp. Electric 
power will be transmitted to Nome and all mining districts on the Seward 
peninsula. At present steam plants are being used, but the cost of machinery 
and fuel is very high and they can be only employed where the ground is very 
rich. 

MADISON, WIS.—The Great Northern Power Company, incorporated under 
the laws of Minnesota with a capital stock of $100,000, has filed articles to 
operate in Wisconsin. The capital represented in Wisconsin does not exceed 
$25,000. 

KENOSHA, WIS.—The plant of the Kenosha Gas & Electric Company was 
destroyed by fire on Sept. 20. It is proposed to rebuild at once at a cost of 
from $10,000 to $15,000, exclusive of building which is in course of con- 
struction. 

SAN LUIS POTOSI, MEX.—D. J. Spillane and associates have under con- 
sideration the establishment of a large electric generating plant at a waterfall 
situated on the Tanchachin hacienda which they recently purchased. This 
waterfall is 272 feet high and of large volume. 


SHERBROOKE, QUE.—Ross & Holgate, Montreal, have prepared plans 
for the development of water power of St. Francis River at Westbury Basin. 
The probable cost of the work is $200,000. 

WINNIPEG, MAN.—The Council is considering propositions to develop 
water power in the Assiniboine made by the Great Falls Company and the Win- 


nipeg Power Company. 
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THE ELECTRIC RAILWAY. 


REDWOOD CITY, CAL.—A franchise of fifty years has been granted to 
W. A. Clark and H. P. Bowie for both electric and steam railways from San 
Mateo across the mountains to Half-Moon Bay. 


BRISTOL, CONN.—The Bristol & Plainville Tramway Company has voted 
to increase its capital from $100,000 to $150,000 to carry out contemplated im- 
provements. The present stockholders will be given first opportunity of pur- 
chasing. 

HOOPESTOWN, ILL.—The Hoopestown Street Railway & Light Company 
has been incorporated to operate street railways and electric light plants. Cap- 
ital, $10,000. Incorporators: James H. Dyer, John L. Hamilton and Jacob 
C. McFerrin. 

KEWANEE, ILL.—The Kewanee Short Line Electric Railway Company will 
probably begin the construction of its line this winter, as one link will run to 
the company’s new mine between Kewanee and Annawan. Power to operate 
the road will be secured from the Kewanee Mining & Manufacturing Com- 
pany. None of the other details have been worked out. The officers of the 
company are F. H. Davis, president; H. S. White, secretary; W. V. Eddy, 
treasurer and electrician. 

SOUTH McALESTER, IND. TERR.—The Indian Territory Traction Com- 
pany has completed its electric railway to South McAlester. The line will be 
extended to Hartshorne, Ind. Ter. It is the first electric road to be built in 
Indian Territory. 

MARION, IND.—Arrangements have been made for the merging of the 
Marion Light & Heat Company with the Indiana Northern Traction Company; 
that it is building an electric railway from this city to Wabash and other 
points south of Chicago. According to plans agreed upon, a mammoth power 
house will be erected in North Marion sufficient to furnish power for the 
traction lines and also to furnish to present and future patrons light, heat 
and electric power. A contract has been let for the building of the road. 


HAMMOND, IND.—At a spirited meeting of the Council, Russell B. Har- 
rison, who represents the Chicago, Michigan & Indiana Traction Company, 
made an effort to obtain a fifty-year franchise. Charges were made that the 
company is simply trying to obtain the franchise so that it may sell out to 
the South Chicago City Railway Company. Besides the old company there are 
four others that are interested. The Chicago, Indiana & Michigan Company 
is one; another is the Indiana Union Traction Company, which is building in- 
terurban lines throughout the Hoosier state, and which recently obtained a 
fifty-year grant from the Council. J. A. Hanna, of Cleveland, is behind the 
Air Line road, so-called. It wants a fifty-year grant from the Hammond Coun- 
cil. A street railway builder named Sam A. White, who is constructing a line 
in Laporte County, is also attempting to secure privileges from the Hammond 
Council. 

IOWA CITY, IA.—The Iowa City, Kalona & Washington Railway Com- 
pany has been incorporated with $50,000 capital stock. 


DES MOINES, IA.—The Burlington Interurban Railway Company has 
filed articles for the construction and operation of a line running west from 
Burlington through Des Moines, Lee, Henry, Van Buren and adjacent coun- 
ties. It is capitalized at $200,000. Its officers are: President, Carl Leopold; 
first vice-president, W. W. Copeland; second vice-president, Charles Blaul; 
treasurer, Charles Armknecht; secretary, J. W. Topping. 

WICHITA, KAN.—The question of issuing $30,000 in bonds to aid in the 
erection of the Arkansas Valley Interurban Railway will be submitted to the 
vote of the people. 

LOUISVILLE, KY.—The Louisville & Southern Indiana Traction Com- 
pany has leased the New Albany Street Railway Company for twenty-five 
years. The consideration is that the Louisville & Southern Indiana Traction 
Company shall pay an annual rental of $500 a year, commencing Aug. 1, 1903; 
that the company is to assume the payment of $250,000 bonded indebtedness 
of the street railway company guaranteed by the United Gas & Electric Com- 
pany, of New Albany and Jeffersonville, together with the 5 per cent interest 
on such bonds which were issued Aug. 1, 1902, and that the company is to 
pay all taxes and fixed charges on the street railway system. 

BOSTON, MASS.—The Boston & Northern Street Railway Company has 
petitioned the Railroad Commissioners for authority to issue additional capital 
stock to the amount of $380,000 for the payment of floating indebtedness and 
the purchase of additional equipment. 

LOWELL, MASS.—The Boston & Northern Street Railway Company has 
begun preparations for a double track between Lowell and Lawrence. Sur- 
veys have been made and German rails have been ordered. It is expected that 
with the double track the trip between the two cities will be made in 45 
minutes. 


ST. JOSEPH, MO.—The St. Joseph, Savannah & Northern Street Railway 
Company has filed articles of incorporation, with a capital stock of $10,000. 
The stockholders and directors are Charles F. Booher, Isaac Williams, Collins 
F. Newton and Willis G. Hine. All live in Savannah. 


BATTLE MOUNTAIN, NEV.—Articles of incorporation of the Reno Subur- 
ban Railway Company have been filed. The incorporators are T. F. Dunaway, 
W. J. Westerfield, H. J. Gosse, A: J. Clark and John Wagner. The capital 
stock is placed at $100,000. 


NEWARK, N. J.—The Public Service Corporation, which controls all the 
electric railways in Essex, Hudson, Union and Passaic counties, has entered 
into an agreement with the Amalgamated Association of Street Railway Em- 
ployees of America providing for a uniform wage rate of 22 cents per hour 
for motormen and conductors, an increase of three cents. 

NEW YORK, N. Y.—It is reported that the Pennsylvania Railroad Company 
is behind the Hudson & Manhattan Railroad Company and the two tunnels 
it proposes to build from Cortlandt Street and Fulton Street to Jersey City. 
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The Hudson & Manhattan Railroad Company was organized under the New 


York laws with a capital 
is president. 


GLOVERSVILLE, N. Y.—The Mountain Lake Electric Railroad Com- 
pany, of Gloversville, which was reorganized after the wreck last year, is 
about to increase its capital stock in order to secure funds for extending the 
line into the city of Gloversville. The cost of the extension will be about 
$40,000. New cars and additional equipment for the power house will be 
purchased. 

CENTERPORT, N. Y.—An agent representing a syndicate of capitalists is 
canvassing the property holders along the highway with a view to obtaining 
their consent to a right of way for the purpose of building an electric railway 
from Oyster Bay along the shore front through Centerport to Northport. 
Ultimately the road will be extended in both directions, starting at Flushing 
and reaching eastward as far as Orient, it is claimed. Papers of incorporation, 
it is said, are to be filed within a short time. 


CLEVELAND, OHIO.—The promoters of the Muncie, Hartford & Fort 
Wayne Traction Company have placed the contracts for the construction of 


the Bluffton branch. It is the intention to have the branch in operation this 
winter. 


YOUNGSTOWN, OHIO.—The Pennsylvania & Mahoning Valley Railway 
Company is installing a new unit of 300-kw capacity with which to take care 
of the increased load added through the building of the new Mahoning Avenue 
line and the new line to Struthers. 


PROSPECT, OHIO.—The plant of the Prospect Electric Light Company 
has passed into the hands of the Columbus, Delaware & Marion Railway Com 
pany. The new owners are planning to enlarge the plant, with a view to 
providing power temporarily for the northern division of its railway system. 


CLEVELAND, OHIO.—As the result of the change of control of the 
Cincinnati, Dayton & Toledo Traction Company the general offices of that 
company have been removed from Cleveland to Cincinnati. The executive 
committee of the company held a meeting recently and decided to enter into 
negotiations with the Interurban & Terminal Company for the use of that 
company’s terminal station on Sycamore Street for the freight and express 
department of the Cincinnati, Dayton & Toledo. It was also decided to bring 
the Cincinnati, Dayton & Toledo cars directly into the city either by building 
a new line on a street not now occupied by the Cincinnati Traction Company 
or by laying a third rail on one of the city lines. 


CLEVELAND, OHIO.—On Sept. 15 sleeping cars were placed in commis- 
sion on the interurban line between Indianapolis, Ind., and Columbus, Ohio. 
Orders have been placed for twenty-four cars, sleeper and combination sleeper 
and diners, and within eighteen months the routes covering Ohio, Pennsyl- 
vania, New York, Wisconsin, Indiana, Michigan, Illinois and West Virginia 
will be equipped with the cars. Buffalo is at present the Eastern terminus of 
the Appleyard interurban electric roads; Milwaukee, the northwest terminus; 
St. Louis, the southwest, and Chicago, Terre Haute, Indianapolis, Cincinnati, 
Dayton, Springfield, Zanesville, Wheeling, Pittsburg, Columbus, Cleveland, 
Toledo, Detroit and Port Huron are the principal cities to be reached by 
the syndicate. 


MONONGAHELA, PA.—Donora capitalists have organized a new com- 
pany, to be called the Monongahela & Clairton Street Railway Company. The 
directors and officers are: President, J. M. Mullen; secretary, Oliver S. Scott; 
treasurer, Herbert Ailes; directors, William H. Burns, B. W. Castner, John 
Ailes, Paul McCully, John G. Parke, Jr. 


stock of $3,000,000, and William G. McAdoo 


BANGOR, PA.—The Northampton Traction Company is installing a 200-cell 
battery near this place to help the cars on this end of the Easton line. The 
battery will be housed in a building 30 ft. x 70 ft., and the whole equipment 
will cost about $10,000. The power house is located along the Bushkill, below 
Tatamy, 12 miles away, and the additional current is needed on the long and 
heavy grades in this section. 


PHILADELPHIA, PA.—At the annual meeting of the Union Traction Com- 
pany the old board of directors was re-elected with the exception of Charles 
O. Kruger, who was succeeded by Robert A. Balfour. The board is made up 
as follows: William L. Elkins, Alexander M. Fox, John B. Parsons, William 
H. Shelmerdine, J. J. Sullivan, P. A. B. Widener, George D. Widener, George 
W. Elkins, Robert A. Balfour, John M. Mack, George H. Earle, Jr., Joseph 
E. Widener. The Philadelphia Rapid Transit Company elected two directors, 
John B. Parsons and George D. Widener, for four years, as under the by-laws 
of the company only two directors are required to be elected each year. 


HOUSTON, TEX.—The City Council has granted 
one years for the interurban electric railway between 


BEAUMONT, TEX.—It is stated by H. F. Thayer, of New Orleans, repre- 
sentative of the Carnegie Steel Company, that another interurban electric rail- 
way system is projected by a syndicate of capitalists which is being organized 


a franchise for twenty- 
Houston and Galveston. 


for that purpose. The proposed system will center in Beaumont and will 
extend to several adjacent towns. 
JAMESTOWN, VA.—The Jamestown, Island Park & Land Company of 


Virginia proposes, among other extensive improvements, to build an electric 
railway from Jamestown to Williamsburg, Yorktown and other points; also a 
branch line from Gloucester Point to Mathews Courthouse. Part of the 
route will be completed by November 1. The capital stock of the company will 
be $2,000,000. 

SNOHOMISH, WASH.—The City Council has passed an ordinance granting 
a franchise to W. M. Snyder for an electric railway through the city. Mr. 
Snyder represents the company of Snohomish citizens formed some time ago 
to build a trolley line from Snohomish to Cherry Valley, taking in the 
city of Monroe en route. 

VERA CRUZ, MEX.—J. W. Miles, chief engineer of the Mexican Railroad, 
is making a survey for an electric railway line that is to be built here. It 
is reported that a syndicate of English capitalists are interested in the project. 
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NEW INDUSTRIAL COMPANIES. 


THE SAFETY THIRD-RAIL COMPANY has been incorporated in New 
York to manufacture electrical apparatus, etc. The capital stock is $500,000, 
and the incorporators are Lauron Ingels, John G. Miller, of New York, and H. 
S. White, of Brooklyn. 

THE FEDERAL ENGINEERING AND CONSTRUCTION COMPANY has 
been incorporated in Jersey City with a capital stock of $125,000. The incor- 
porators are Brosius Reed, W. Riley Weaver, Baltimore, Md., and F. P. McDer- 
mott, Jersey City, N. J. 


MARCONI LITIGATION.—The Marconi Wireless Telegraph Company and 
Reginald Fessenden, a resident of Virginia, are defendants in two suits for 
infringement instituted in the United States Circuit Court at Trenton, N. J., 
on October 5, by the International Wireless Telegraph Company. The plain- 
tiff claims to have purchased from A. Emerson Dolbear, of Somerville, Mass., 
certain patents for a system of wireless telegraphy granted on Oct. 5, 1886. 
Dolbear in an affidavit sets forth that he was the original inventor of the sys- 
tem. He charges that the Marconi Company has been aware of his patent 
rights and has been repeatedly warned that it was infringing them. The Inter- 
national Company seeks an injunction and damages. 


WESTERN UNION RAILROAD POLES.—A further step was taken on 
October 3 in the fight between the Pennsylvania Railroad Company and 
the Western Union Telegraph Company, when Judge Joseph Buffington, in the 
United States Circuit Court at Pittsburg handed down an opinion in an equity 
case in which the telegraph company was plaintiff and the Pennsylvania lines 
west defendant. The Court says: “After full consideration we are of the 
opinion the present agreement conveyed no intent or easement in realty. We 
are also of opinion the relation between the parties was one of joint ownership, 
but the extent of that ownership or interests is not here involved or deter- 
mined.”” The decree sustains the demurrer of the railroad, but the court’s 
ruling of joint ownership will prevent any attempt at cutting down the poles. 
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PERSONAL. 


MR. E. R. KNOWLES, E. E., has just been retained as consulting engineer 
by the Federal Refining Company, of New York. 

MR. FRANK JONES, a veteran telephone manager in South America, is 
again visiting this country, but leaves immediately for London, wiuere he makes 
his headquarters. 

MR. L. W. SERRELL, M. E., has an interesting review in Cassiers M 1gazine 
for October, of the electric railways of the United States, showing suc- 
cinctly the financial and technical results of 15 years. 

MR. C. W. BARTLETT, the Nebraska representative of the Stromberg- 
Carlson telephone interests, is now located at 1635 South Twenty-Second St., 
Lincoln, Neb. His previous address was at Kansas City, Mo. 

MR. I. McMICHAEL, District Superintendent of the Western Union Tele- 
graph Company, with headquarters in Minneapolis, has resigned to accept the 
vice-presidency and general managership of the Northwestern Telegraph Com- 
pany of Canada, with headquarters in Toronto. 

MR. ISIDOR STERNFELD, who was formerly head of the electrical de- 
partment of the Mexican house of G. and O. Braniff, Mexico City, which 
represents the interests of the Westinghouse people and other prominent Amer- 
ican manufacturing concerns, is now the general manager of the firm. He 
has succeeded H. J. Bischoff, who has retired. 

MR. HENRY RUSTIN, chief electrical and mechanical engineer, World’s 
Fair, St. Louis, has recently returned to his work after a six weeks’ vacation in 
Colorado, etc. He is said to have been greatly run down by his arduous task 
in making preparations for the vast plant and for its operation next year; but 
it is some satisfaction to report his resumption of duties. 

MR. HENRY W. GOODE, president of the Portland General Electric Com- 
pany, of Portland, Oregon, recently left San Francisco for a trip to the Eastern 
States in the interests of the Lewis & Clark Exnosition, of which he is director 
general. The Exposition will be held at Portland in 1905. There will prob- 
ably be some unique electrical effects at the big historical fair. 

MR. JULIUS H. WEST, consulting telephone and telegraph engineer, of 
Berlin, Germany, is now visiting this country, not having been here since 
1893, when he attended the World’s Fair at Chicago and the Electrical Congress. 
Mr. West will now spend probably a couple of months here looking up tele- 
phone, ‘fire alarm, burglar alarm and police call development in particular. 

MR. P. JUNKERSFELD, of the Chicago Edison Company, is recovering 
from a somewhat prolonged illness, which was brought on to a great extent 
by a too close application to work. The members of the Institute will be glad 
to hear that Mr. Junkersfeld will soon be able to again take an active part in 
the work of the Institute, of which he was elected local secretary last spring. 

HOLBROOK-JOHNSON.—Announcement is made of the marriage in Mil- 
waukee of Miss Jennie Johnson to Mr. Frederick M. Holbrook, technical ex- 
pert of the Chicago branch office of the Crocker-Wheeler Company. Mr. and 
Mrs. Holbrook are now on an extended trip, embracing Niagara Falls and the 
White Mountains of New Hampshire, and are visiting relatives in New 
York State 

MR. C. P. ELIESON, of London, England, a well known advocate of the 
Plante type of storage battery as well as an indefatigable inventor in that field, 
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is again in this country on matters connected with some of his latest work in 
batteries. It may be remembered that in 1892-3 Mr. Elieson equipped an experi- 
mental storage battery line at Mt. Vernon, N. Y., on which some interesting 
trials were made. 


MR. THOS. E. CLARK, president and general manager, and Ackland Stiling, 
advertising manager of the Thos. E. Clark Wireless Telegraph-Telephone Com- 
pany, of Detroit, Mich., have been on a trip for St. Louis, Mo., on matters 
pertaining to the company’s exhibit at the St. Louis Exhibition. It is their 
intention to have one of the most attractive exhibits in the electrical line, em- 
bodying many features of novelty. 


MR. W. H. ZIMMERMAN, for the past two years on the engineering staff 
of the Arnold Electric Power Station Company, of Chicago, and a graduate in 
mechanical engineering of the University of Illinois, class of ’97, has accepted 
the position of general manager of the DeKalb-Sycamore Electric Company, of 
DeKalb, Ill. This company operates lighting plants at DeKalb and Sycamore, 
and also six miles of road between the two towns. 


HON. GARDINER C. SIMS, of Providence, R. I., has recently been a vis- 
itor to New York, a city where he has not often been seen of late lears, al- 
though he still manages to keep in touch with many old electrical friends. His 
work in helping to break the big trolley strike at Pawtucket is not forgotten; 
while as a police commissioner of Providence he has been doing splendid work 
along broad and rational lines of reform and business administration. 

GENERAL HENRY IDE WILEY, who is consulting engineer for the 
Yaqui Copper Company which is to build a large hydraulic power plant to 
operate its mines, etc., in the State of Sonora, Mexico, is now in Mexico 
preparing plans. Shortly after his return to New York, Oct. 25, some im- 
portant contracts are expected to be awarded. The capacity of the plant will 
be at least 5,000-hp. The company’s offices are in the Broadway-Maiden Lane 
Building. 

MR. W. NELSON.—A special telegram from Canajoharie, N. Y., of October 
3, says: While trying a new motor attachment for a bicycle which he himself 
had made, William Nelson, an employee of the General Electric Company of 
Schenectady, fell from the machine on a hill opposite the home of his father- 
in-law, William H. Sterling, at Mapletown, this afternoon, and was instantly 
killed. Nelson was regarded as an inventor of much promise. He was only 
twenty-four years old. 

SIR CHARLES H. T. D. METCALFE, the well-known railroad builder in 
South Africa, and I. F. Jones, manager of the Chartered Company, have sailed 
from Liverpool on the Campania on an important mission to the United States. 
They intend to spend a month investigating the industrial and railroad methods 
employed in America, and especially to examine the system by which the power 
of Niagara Falls is utilized, with a view to applying similar methods in harnessing 
the Victoria Falls on the Zambesi River, in South Africa. 

MR. L. C. VAN NESS, general manager of the Lincoln (Neb.) Gas & Elec- 
tric Company, has been asked by President Edgar to report to the twenty- 
seventh convention of the National Electric Light Association, to be held in 
3oston next May or June, on lost and unaccounted-for current. Mr. Van 
Ness made a report on this subject at the Chicago meeting. He has been 
giving the matter considerable further study since that time, and hopes to make 
the next report much more valuable and interesting than any former ones. 

MR. V. A. KAJEVNIKOFF, formerly chief mechanical engineer of the 
Chinese Eastern Railroad, in which capacity he has visited the United States 
twice within the last two years and placed contracts for electrical equipment, 
machine tools, etc., representing an expenditure of considerable over $1,000,000, 
is expected to arrive on this side again very shortly with a view to closing 
some substantial contracts for the Trans-Caspian railroad of which he is now 
the chief cqnstructing engineer. Prince Hilkoff, the Russian minister of ways 
and communication, has passed on the specifications which call for the expen- 
diture of more than $50,000,000. 

MR. W. MARCONI was a passenger for Liverpool on the Cunard Line steam- 
ship Lucania, which sailed on October 3. Special apparatus was installed on 
the ship by means of which Mr. Marconi hopes to receive messages from the 
land stations in England during the entire trip. An invention which he com- 
pleted recently will be tried for the first time. If it is successful, the inventor 
says, it will demonstrate further the commercial value of wireless telegraphy. 
The apparatus on the ship has been altered to make it as near as possible to 
that of the land stations, with the wires vertical where formerly they have been 
rigged horizontally. Mr. Marconi will conduct the tests in person. 


MR. C. T. FREID.—Advices from West Orange, N. J., state that Mr. Calvin 
T. Freid, once an assistant of Thomas A. Edison, has made a demonstration of an 
invention of his which he calls a “non-cavitating, balanced screw propeller.” Mr. 
Freid has on exhibition at his laboratory a dry ore separator, the essential part of 
which is the propeller, or rather a modification of it, and by its use he says he 
can reclaim 95 per cent. of the ore. It is intended to be operated in regions 
where the hydraulic system is impracticable because of lack of water. It is 
said that the propeller can also be used in hat making processes, for the pro- 
pulsion of vessels, for which it is primarily intended, and in ventilating plants. 
Mr. Freid was for five years a master mechanic at Mr. Edison’s laboratory and 


left to take up his private line of investigation. 





OBITUARY. 


MR. FRANK V. CLARK, master mechanic of the Varley Duplex Magnet 
Company, of Phillipsdale, R. I., died last week from injuries sustained at the 
crossing there of the East Providence of the Consolidated Railroad, near the 
American Electrical works. He was struck by a locomotive before becoming 
aware that it was upon him, and his wounds and fractures were too serious to 
permit recovery. He was only 28 years of age and had been three years with 


the Varley Company. 
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EDUCATIONAL. 


THE UNIVERSITY OF CALIFORNIA is represented in the field of col- 
lege technical journalism by the California Journal of Technology, which en- 
ters into its second volume with the September issue. Mr. Robert Sibley, of 
the class of 1903 is editor-in-chief, and Mr. Arthur H. Halloran, of the class 
of 1904 is manager. The current issue gives an excellent description of the 
Mariposa County high tension transmission system by the editor-in-chief. 
Other articles are on the quantitative determination of lead and the inter- 
ference of calcium and barium, by W. H. Radcliffe, Jr.; tests of two Santa 
Fe locomotives, by M. C. M. Hatch, and the refining of California petroleum, 
by Dozier Finley. 


WORCESTER POLYTECHNIC INSTITUTE.—While in New York last 
week, President Engler had a conference with a number of the leading foun- 
drymen from different parts of the country respecting the building and ex- 
hibit which the latter propose to have at the St. Louis Exposition next year. 
At that time it is proposed to erect and operate a model foundry, fully equipped 
with all necessary apparatus, and exhibiting in operation all the processes of 
modern foundry practice. An advisory committee consisting of many of the 
prominent foundry interests in the country has been appointed to organize the 
work, and of this committee President Engler is a member. The Worcester 
Polytechnic Institute has been invited to prepare complete plans for the build- 
ing, having in mind special reference to ideal conditions as to light, heat, 
ventilation and sanitation, and to a maximum of economy and efficiency by 
convenience of arrangement and use of the best modern devices in machinery 
and methods. Besides furnishing space for all ordinary operations in iron, 
brass, aluminum, steel and lead, the building is to provide accommodations 
for a chemical laboratory, an exhibition room, a library and reading room, 
toilet room and shower baths. This foundry exhibit is designed to be pri- 
marily educational in its character, and during the entire time of operation 
at St. Louis it will be under the direction and charge of the Institute. The 
invitation to design the building comes as a result of the erection, a little over 
a year ago, of the new foundry building at the Institute which is acknowledged 
by all to be one of the very best and most complete plants of its kind in the 
United States. 








Trade Hotes. 


THE CUTLER-HAMMER MFG. COMPANY has issued a neat blotter about 
automatic field regulators on which an illustration of the instrument appears. 

LARGE EXHAUST HEADS.—The Burt Mfg. Co., Akron, Ohio, recently 
shipped two 15-inch, and one 12-inch Burt exhaust heads to the American Steel 
& Wire Co., Worcester, Mass. 

THE FERRACUTE MACHINE COMPANY, Bridgeton, N. J., write us, we 
regret to state, that on Sunday, September 27, their building and the contents 
were completely destroyed by fire. 

PAYOT, UPHAM & COMPANY announce the removal of their estab- 
lishment in San Francisco to their own new building opposite their former 
quarters at Pine and Battery Streets. 

THE EMPIRE ELECTRIC SUPPLY COMPANY, 57 W. Jackson Blvd., 
Chicago, is handling a full line of electric light, telephone and gas engine 
supplies, such as magnetos, spark coils, jump-spark coils, batteries, etc. 

THE STANDARD UNDERGROUND CABLE COMPANY announces the 
removal of its San Francisco office, Oct. 1, from the Mills Building, to more 
commodious quarters in the Crossley Building, at Mission and New Montgom- 
ery Streets. 

“FEMCO” REFLECTOR LAMP.—In a handsome circular just issued, the 
Franklin Electric Mfg. Company, of Hartford, Conn., points out the advantages 
of the ‘‘Femco” reflector lamp, which are illustrated by a curve showing the 
excellent distribution of light its use assures. 

THE STANLEY ELECTRIC MFG. COMPANY, of Pittsfield, Mass., an- 
nounces the opening of two new sales offices, one at Cincinnati with head- 
quarters in the Perin Building, in charge of Mr. O. H. P. Fant and the other 
in the Century Building, St. Louis, Mo., in charge of Mr. F. Johnson. 

IRON-ARMORED CONDUIT.—tThe second edition of Bulletin No. 411 of 
the Sprague Electric Company comprises 48 pages, and its numerous illustra- 
tions render the publication a complete pictorial epitome of the art which it 
A useful section is one illustrating all kinds of tools used in install- 





covers. 
ing conduit. 

CHANGE OF ADDRESS.—The Chase-Shawmut Company that 
it has purchased and equipped a new factory at Newburyport, Mass., at which 
place its main office will also be located on and after October 19. In the new 
quarters the company will have increased facilities to insure the prompt filling 
and shipment of orders. 

UNITED TELPHERAGE COMPANY, 20 Broad Street, New York City, has 
issued Bulletin Nos. 39 and 40, the former devoted to the electrical handling 
of miscellaneous freight, by telpher, at railroad stations, wharves, etc., and the 
latter to the handling of coal, ashes, etc., by the same appliance. Some very 
interesting data are given on both subjects. 


THE ROYSE-BATTY ELECTRIC COMPANY has incorporated at In- 
dianapolis, Ind., with a capital stock of $10,000. The company will engage in 
the manufacture, sale and installation of electrical machinery, apparatus and 
appliances. The principal office will be at 26 West Maryland Street. Walter 
A. Royse is president and J. W. Batty, secretary. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, has added two new 
catalogues to its list. The No. 19 is a telephone catalogue most complete in 
everything pertaining to telephone work. No. 20 lists the complete general 
line of electrical supplies, electric light, street railway, construction, etc. An 
up-to-date price list accompanies each catalogue. 
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IMPERIAL INCANDESCENT LAMPS.—The Bryan-Marsh Company has 
issued a circular calling attention to the merits of the new Imperial lamp, a 
valuable property of which is that it maintains its candle-power to the end of 


its useful life, when the filament burns out—the ‘smashing point” being 
thus automatically indicated and the lamp “smashed.” 
WIRELESS TELEGRAPHY.—The Thos. E. Clark Wireless Tel. & Tel. 


Company, of Detroit, Mich., has just issued Bulletin No. 9, giving data and 
facts relative to its apparatus. It also includes an article by Mr. Clark 
discussing the subject with the aid of diagrams. The apparatus is also shown 
in detail with cuts. Copies of this pamphlet can be obtained from the com- 
pany on application. 


THE U. T. HUNGERFORD BRASS & COPPER COMPANY, New York, 
is sending out a very handsome catalogue of its different lines of brass and 
copper goods. The catalogue is one of the most complete we have recently 
received and is indexed in such a manner that anything in the brass and copper 
line can readily be looked up. In this catalogue is also to be found tables of 
weights and measures and a special telegraphic code. Altogether it is a very 
useful publication. 


ELECTRIC HEATING AT MACY’S.—One whole window at Macy’s big 
store on Thirty-Fourth Street, New York City, is devoted to electric heating 
apparatus and has a large sign to that effect. The appliances shown are those 
of the Prometheus Electric Company. In the basement of the store is also a 
display of domestic aluminum utensils, and these are used in connection with 
the Prometheus goods, which thus enjoy a double demonstration of their value 
and utility. 


RURAL TELEPHONY.—The North Electric Company, Cleveland, Ohio, 
has sent out through its advertising department a most tasteful and _inter- 
esting pamphlet entitled ‘‘The Rural Telephone.”’ It deals with a field of 
telephone work in which the North Company has been conspicuously a pioneer 
with a lot of good work to its credit: and to some extent this brochure reveals 
how the success was achieved, by enterprising methods, creditable apparatiis 
and the satisfaction of a large number of persons to whom it would have 
been disastrous to entrust apparatus that was not able -to stand much wear 
and tear and unintentional but serious hard usage. 


BELT CONVEYORS.—The Link-Belt Engineering Company, Nicetown, 
Philadelphia, Pa., has recently brought out a new pamphlet describing its shal- 
low trough belt coal and coke conveyors. This company has given careful and 
extensive study to this subject and has determined by actual experiments how 
belts for this class of work should be made, and of what material, to give the 
longest life and best results. The publication contains several habf-tone views 
of plants in which these belt conveyoré have been installed, and a table enu- 
merates some of the more recent installations, the size and the class of material 
handled. All those interested in the transportation of materials about a fac- 
tory or works will find in this pamphlet information of value and interest. 


AUTOMATIC TELEPHONY.—The Automatic Electric Company, of Chi- 
cago, has just issued a very interesting and striking pamphlet devoted to its 
telephone system, its exchanges, its offices, its factory, and its apparatus and 
the processes of manufacture. An exterior view is shown of the new factory, 
corner of Morgan and Van Buren Streets, Chicago, and this ts supplemented 
by a variety of interior views showing the automatic system in all its details 
of construction and assemblage. Views are also given of the exchange at 
Dayton, Ohio, and of other work. The company is already employing 800 
hands in its factory and has a paid-up capital of $3,000,000 with no debts. 
Its system has lately been adopted for a number of large independent ex- 
changes. 


THE EUREKA ELECTRIC COMPANY, at its new factory, which is now 
running in full force, at Genoa, IIl., is manufacturing telephone receivers of 
bipolar type in various styles at the rate of one thousand a day. The Eureka 
Company claims this to be the largest output of telephone receivers of any 
factory in the world. It is quoting very interesting prices, owing to its large 
output of these goods which are illustrated in its catalogue No. 23. Its new 
full bulletins, two, No. 26, illustrate its large line of switchboard apparatus, 
central energy switchboards, line equipments, etc., together with the regular 
line of switchboard apparatus. Bulletin No. 27 illustrates its new devices and 
telephone apparatus not shown in No. 23 catalogue. It will be pleased to send 
this printed matter to concerns interested, upon application. 


“HELLO, CENTRAL!’’—That hazy “Central’—the place so long heard, 
but so seldom seen is not a modern Babel, delivered over to jarring voices, 
ringing bells, and general pandemonium. ‘Behind the Scenes at Central,” the 
title of a lively article in the October Booklovers Magazine, describes minutely 
the wonderful and vastly expensive system now prevailing in a first-rate tele- 
phone exchange, with numerous photographic illustrations from actual scenes. 
Every step in the process is made clear, as well as the severe training which 
“the telephone girl’? undergoes to fit her for swift and almost automatic 
action, and the opportunities given her for rest and recreation. The reader 
of this article is likely to have a much clearer and more sympathetic appre- 
ciation of the cost and effort expended in giving good telephone service. 


STROMBERG-CARLSON LITERATURE.—The Stromberg-Carlson Tele- 
phone Mfg. Company, of Chicago, has just issued its bulletins Nos. 6 and 7. 
They are exceilent trade literature, full of interesting and valuable data, and a 
number of good features have been introduced in the preparation of the bul- 
letins. The loose leaf scheme has been adopted, with back pegging, so that 
each sheet stands alone and is detachable. Opposite each half-tone view of 
a telephone cabinet is shown a corresponding detail ‘sectional drawing of it, 
adding greatly to a clear understanding of the subject. At the back of the 
book is a summary sheet which will be of great assistance to the purchaser in 
determining what he wants while enabling the manufacturer to make a price 
quickly. In No. 7 bulletin the jacks and keys relating to the generator call 
switchboard have been coded, which is a useful aid to the purchaser and net 
prices are also quoted on switchboard parts, which also appears to be quite a 


novelty. 





Sneweaxenereericeersren 


menace 


628 ELECTRICAL WORLD anp ENGINEER. 





Vout. XLII, No.'‘15. 





UNITED STATES PATENTS ISSUED SEPTEMBER 29, 1903. 
{Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.] 
739,816. CONTACT STUD AND FIXING FOR USE WITH SURFACE 

CONTACT SYSTEMS OF ELECTRIC TRACTION; Benjamin H. Be- 
dell, London, England. App. filed May 12, 1903. A contact stud of mag- 
netic material having a movable block at its lower end which is attracted 
toward the conductor to make electrical contact therewith when a magnet 
carried by the car is presented to the stud. 

739,819. ELECTRIC TRAMWAY OR RAILWAY RAIL; Henry M. Bigwood 
and Horace Bigwood, Wolverhampton, England. App. filed April 14, 
1903. The tread is a separate piece from the web of the rail and a bonding 
plate is inserted between the two parts at the joints of the rail lengths. 

739,825. PROCESS OF TREATING ANIMAL HIDES OR SKINS; George D. 
Burton, Boston, Mass. App. filed Nov. 8, 1898. (See page 608.) 

739,845. ILLUMINATED SIGN; Samuel Evans, Oakpark, Ill. App. filed 
April 27, 1903. A cylinder carrying rows of lamps is rotated while a 
switch successively cuts the rows of lamps into circuit as they are pre- 
sented at the front of the sign. 

739,853. CONDUIT SECTION FOR MANHOLE TERMINALS; Guy M. 
Gest, Cincinnati, Ohio. App. filed July 12, 1902. A special construction of 
flaring mouth for the terminal of the conduit. 

739,858. DOUBLE WALL BLOCK; George F. Hagerman, Chelmsford, Mass. 
7: filed May 11, 1903. A short verticial rod securely fixed in a bracket 
and having an insulator knob at each end, to which the two wires of a cir- 
cuit are secured. 

739,920 and 739,921. APPARATUS FOR TREATING GASES; Harry Paul- 
ing, Brandau, Austria-Hungary. App. filed April 2, 1902. (See page 608.) 


739,947. CIRCUIT BREAKER; Emmett W. Stull, Johnstown, Pa. App. filed 
Jan. 2, 1902. A resetting magnet and its armature have co-operating por- 
tions which are substantially in contact with each other when the magnet 
is dead, but which separate to introduce the resistance of an air gap into 
the magnet circuit as the armature closes. 


739,967. MAXIMUM OR INDICATING METER; James Wohl, Brooklyn, 
and Egisto U. Giovannoni, New York, N. Y. App. filed Dec. 12, 1902. 
Two parallel deflecting thermostats acting eniforanty under variations of 
atmospheric temperature; one of them having means for applying a meas- 
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739,967.—Maximum or Indicating Meter. 


urable quantity of heat thereto and means for measuring the resulting rel- 
ative deflection. 

739,973. ELECTRIC LIGHT MOUNTING; Samuel H. Anderson, Los An- 

geles, Cal. App. filed Feb. 12, 1902. .A spring clamping arrangement for 
fixing an arc lamp to a ceiling and at the same time making the electrical 
connection. 

739,977. ELECTRIC ARC LAMP; Andre Blondel, Paris, France. App. filed 
March 26, 1902. In a lamp in which light-producing salts are introduced 
between the electrodes, an inverted pan is arranged above the arcs for 
the reception and condensation of the mineral vapors arising from the arc. 

740,005. INSULATOR BRACKET; James F. Gilliland, Adrian, Mich. App. 
filed Dec. 11, 1902. The bracket has a longitudinal groove in its attaching 
face, which permits water to pass freely through, whether the bracket be 
fixed to a flat or curved surface. 

740,034.. STORAGE BATTERY; Job Thomas Niblett, Greenwich, London, 
England. App. filed Aug. 8, 1902. (See page 608.) 

740,037. TROLLEY; Jacob M. Olinger, Vienna Crossroads, Ohio. 
Aug. 1, 1903. Details. 

740,038. ELECTRIC CLOCK; William E. Palmer, Tonbridge, England. 
filed Nov. 24, 1902. Details. 

740,062. ELECTRIC IGNITION DEVICE FOR GAS BURNERS; Henri De 

Thiersant, London, England. App. filed Oct. 10, 1902. Details. 

740,074. MULTIPLE CONTROL SYSTEM FOR RAILWAY VEHICLES 
OR TRAINS; Louis M. Aspinwall, Wilkinsburg, Pa. App. filed Feb. 6, 
1903. The invention relates to electro-pneumatic controlling systems, the 
main object being to provide improved means for insuring automatic step 
by step operation of each controller. 

740,077. NON-REFILLABLE LAMP; Frederick W. Bartlett, New York, N. Y. 
App. filed June 21, 1902. An incandescent lamp provided with disruption 
means applied after the initial installation of the filament to prevent another 
installation of a filament. 

METHOD OF OPERATING ELECTRIC MOTORS; William A. 


App. filed 


App. 


740,101. 

7 Dick, Wilkinsburg, Pa. App. filed Dec. 29, 1902. Operating a motor at 
variable speed from circuits of different voltages by supplying a low volt- 
age to the armature and to a portion of the field winding for low speed, 
then introducing resistance into the field circuit, then cutting out the re- 


sistance and supplying a higher voltage to the armature and to all the field 
coils in series and finally introducing resistance into the field circuit. 


740,105. TROLLEY RESTORING DEVICE; Charles W. Dowling, Newark, 
Ohio. App. filed Jan. 31, 1903. Details. 

740,125. ELECTRIC HEATER; Josef H. Hallberg, New York, N. Y. App. 
filed Nov. 8, 1902. Metallic concentric cylinders through which water cir- 
culates, have secondary currents induced therein from a primary winding. 


740,131. METHOD OF PRODUCING INSULATED ELECTRIC CONDUCT. 
ORS; John A. Heany, Philadelphia, Pa. App. filed May 9, 1902. The 
— is covered with an adhesive substance containing flocculent 
asbestos. 


740,132. ELECTRIC ARC LAMP; John A. Heany, Philadelphia, Pa. App. 
filed Jan. 7, 1903. Details. 


740,144. TROLLEY POLE; Phineas F. King, Cleveland, Ohio. App. filed 
Aug. 23, 1902. The trolley pole is locked at an inclined position in case 


the wheel leaves the wire. 


740,166. ELECTRIC HOIST; Martin B. McLaughlin, Malden, Mass. App. 
filed March 29, 1902. The motor armature is contained in the drum of the 
hoist, the latter serving as the field magnet core and the invention being 
concerned particularly with the manner of carrying the conductors through 
the bearings to:the armature. 


740,171. CONTINUOUS AND PULSATORY CURRENT ELECTRIC MO- 
TOR; Chester M. Palmer, Fond Du Lac, Wis. App. filed Sept. 23, 1901. 
A field oe provided with two coils of the same magnetic direction and 
a source of continuous current connected with one coil and with intermit- 
tent current connected with the other. 


740,173. VOLTAGE REGULATING Ae ere S. Peck, Pittsburg, 
and Harve R. Stuart, Wilkinsburg, Pa. App. filed Oct. 13, 1902. An ap- 
paratus for raising and lowering the voltages of alternating current cir- 
cuits where the currents or voltages are so high that they cannot be safely 
handled by the regulators ordinarily employed in such service. 


740,174. MEANS FOR VARYING THE VOLTAGE RATIO OF TRANS- 
FORMERS; John S. Peck, Pittsburg, Pa. App. filed Feb. 28, 1903. A 
transformer having a number of corresponding portions of one of its wind- 
ings provided with interconnected leads, in combination with a switch 
connected to the leads for symmetrically varying the voltage ratio of the 
transformer. 

740,175. RHEOSTAT; Thomas S. Perkins, Wilkinsburg, Pa. App. filed Nov. 
13, 1902. A resistance structure comprising a set of grids of zig zag forma- 
tion each of which has end limbs of relatively large cross section and ter- 
minating in bosses having plain surfaces perpendicular to the planes of the 
grids for connection purposes. 

740,205. TROLLEY WIRE CROSSING; Oliver Vanorman, Los Angeles, Cal. 

App. filed June 2, 1903. Two members pivoted together each having op- 
positely disposed arms which are provided with channels for the reception 
of the feed wires. 

740,240. ELECTRIC HEATER FOR LIQUIDS; Fernan O. Conill, Roxbury, 
Mass. App. filed April 9, 1903. A cylinder containing a core around which 
a heating resistance is wound, the structure being attached to a handle and 
intended to be thrust into a body of liquid to heat the same. 

740,248. MEANS FOR LOCKING INCANDESCENT LIGHT BULBS; Chas. 
W. Dabb, and Chester E. Macduffee, New York, N. Y. App. filed Feb. 
19, 1903. A key-operated lock is used to secure the base of the lamp in 


the socket. 
740,254. THERMOSTAT; Leonard H. Des Isles, Cambridge, Mass. App. filed 


Jan. 19, 1901. Details. 

740,260. LEAD-IN WIRE FOR ELECTRIC LAMPS; John C. Entriken and 
William S. Everett, Malvern, Pa. App. filed Aug. 21, 1903. A platinum 
coated leading-in wire is used in place of the solid platinum wire and the 
ends of the coated wire are sealed to prevent air from passing along the 
wire into the exhausted bulb. 

740,261. ELECTRIC SIGNAL; Howard A. Fessenden, Detroit, Mich. App. 
filed May 6, 1902. Combined transmitting and receiving instruments at 
each station so constructed that the operation of the key at one station 
will indicate the signal adjacent to the corresponding keys at another sta- 
tion, while the operation of the latter key will indicate the return signal 
adjacent to the first operated key. 

740,272. TROLLEY POLE CONTROLLER; Charles Harter, South Pasadena, 
Cal. App. filed July 9, 1903. Pneumatic cylinders are arranged to control 
the movements of the trolley pole. 

740,284. EQUALIZING ELECTRIC COUPLING; Joseph Klopfenstein, Paris, 
France. App. filed Aug. 9, 1902. A system whereby low voltage lamps 
can be used with economy on high voltage circuits. 

740,312. SIGNALING MECHANISM; John L. Ricketts, Philadelphia, 
App. filed Aug. 21, 1902. Details of a railway signaling system. 


740,313. TROLLEY CATCHER; Charles B. Robertson, Ottumwa, Iowa. App. 
filed Dec. 13, 1902. Details of a pawl and ratchet and spring drum re- 


triever. 

740,314. INSULATOR; Charles B. Robertson and John J. Robertson, Ottumwa, 
Ia. App. filed Jan. 12, 1903. The head of the insulator is formed with 
angular slots for locking the wire in plate. . 

740,326. CABLE HANGER; Justus J. Smith, New York, N. Y. App. filed 
Feb. 4, 1903. Details. 

740,357. CIRCUIT CONTROLLER FOR ELECTRIC FLASH SIGNS; Joseph 
H. Eastman and George L. Weaver, Boston, Mass. App. filed Jan. 8, 
1903. A resilient connection is employed between the fixed and moving 
parts of the controller in order that the connection in each section of the 
controller may endure beyond the time corresponding to the actual position 
of the moving part and the transition to the next connection be made 


abruptly. 
740,358. ELECTRICAL CONTACT CLAMP; Frederick J. Esmond, Vancou- 
ver, Canada. App. filed July 10, 1902. Details. 
740,359. METHOD OF ELECTRODEPOSITING METALS; Charles R. 
Fletcher, Boston, Mass. App. filed May 28, 1900. (See page 608.) 
740,369. SWITCHING MECHANISM FOR DOUBLE FILAMENT ELEC- 
TRIC LAMPS; John McCullough, Newark, N. J. App. filed Dec. 10, 1902. 
The lamp base is connected with the socket by a bayonet joint of such char- 
acter that the rotation of the lamp to switch the filaments into and out of 
circuit does not separate the joint. : 
740,379. ELECTRIC FURNACE FOR THE MANUFACTURE OF FILA- 
“MENTS; William L. Voelker, Erie, Pa. App. filed March 15, 1902. The 
filament is passed through the furnace in a lane slightly eccentric to that 
of the electrodes, provision being made for deflecting the arc into the path 


of the filament. 


Pa. 





